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EXPLANATION OF SYMBOLS AND TERMS
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ON BORING LOGS

AMPLE TYPE

—

Split Spoon

NC Core

Continuous Drive

Bulk

GRAPHIC LOG

Clay or Claystone

Clayey Sand or Sandy Clay

Silty Claystone

Cobbles and/or Gravel

Sand and Sandstone

Sand and Grave!

Silt or Siltstone

PENETRATION RESISTANCE

Standard Penetration Test Results
Bilows Per Inch.
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LOG

OFf
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole,/Well No. 9-87BR/BH29-87
Coordinates N 36080.84 T 22239.33 Ground Surface Elevation _5980.22"
Total Depth _37.50' Water Leve! Encountered 17.50'
Static _5963.42' (12/01/87)
Drilling Company _Bovyles Bros Dritter R. Sharp
Date Drilledg June 12, 1987 Helper I- Merritt
Drilling Method _Hollow Stem Auger Drilling Filuid Vone 4

Logged By J. B. Bergman Checked By (N> s
Geologist w
A7 i h
ZARP Manager
Comments

:?
Q
Q. Qo c;'
0

\o
Q )
€§ Lithologic Description
o~

Samples Collected or
Other Tests Performed

N
<

e TOPSOIL HNu Background=0.6
- OVA Background=0.8
0.0-1,5° SAMPLE. No readings over
- Recovered 1.45/1.5° = 76%. background.
0.0 - 0.5: TOP SOIL: grayish brown (§ YR
- 3/2); abundant roots and grasses; sandy 0.0-10.0’: Composite
| clay and gravel; unconsolidated; dry. sample: BH29870010.
5 ROCKY FLATS ALLUVIUM 5.0’: Field screen
- i readings: HNu = 0.8
| 0.5 - 145 COBBLES AND GRAVEL: | (BG); OVA=1.8 (BG).
pink and gray quartzite and granite in a
| clay matrix; pale yellowish brown (10 YR 9.70-12.70’: Contact
6/2); unconsolidated; angular; dry. sample: BH298713CT.
1.5-3.0° SAMPLE. 10.0%: Field screen
: L Recovered 1.65/1.5" = 110%. readings: HNu = 0.8
10 / CLAYEY GRAVEL: pink and gray gran- | (BG); OVA = 1.8
= : - ite and quartzite in a moderate yellowish | (BG).
2 brown (10 YR 5/4) matrix; sandy; uncon-
k - solidated; unsorted; dry. 15.0" Field screen
/ readings: HNu = 0.8
. 1 3.0-42' SAMPLE, (BG); OVA =
; / Recovered 1.0/1.2° = 83%. (BG).
CLAYEY GRAVEL: same as above; dry. ,
15.70-16.80%: Bedrock
42-5.0° SAMPLE. sample: BH298716BR.
15 /': Recovered 1.5/0.8° = 188%. .
/ CLAYEY GRAVEL: same as above; dry. 17.50-18.50": Water
table sample:
/ 5.0-6.0°: No recovery. Lost core. BH298717WT.
/ 6.0-7.5° SAMPLE. 20.0’: Field screen
- Recovered 0.6/1.5 = 40%. readings: HNu = 0.2
SILT: pale yellowish brown (10 YR 6/2);| (BG); OVA = 1.8
quartzite cobble; distorted sample | (BG).
20 (cuttings from center bit); dry.
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole Well No. 9-87BR/BII29-87
Coordinates N 36080.84 1 22239.33 Ground Surface Elevation _5980.2'
Total Depth _37.50' Water Level Encountered 17.50'
static 5963.42' (12/01/87)

Drilling Company _Boyles Bros Oritter R. Sharp
Date Drilled _ June 12, 1987 Helper I- Merritt
Drilling Method _Hollow Stem Auger Drilling Fluid _None

Logged By

J. B. Bergman

Checked By

Commaents

Geologist

SAT

A " sl i

Site Manager

CEARP Manager

: Lithologic Description

r

Samples Collected or
Performed

Other Tests

L ish  brown
/ quartzite and granite; i
| medium-grained sand, angular to
/ rounded; dry.
/ 9.5-12.5 SAMPLE,
F Recovered 2.0/3.0° = 67%.
/ SAND AND GRAVEL: same as above;

/“‘ moist.
>
?_ above; moist.

1.5-9.5' SAMPLE.
L Recovered 2.0/2.0° =

100%.

/ SAND AND GRAVEL: moderate yellow-

(10 YR 5/4); abundant
unconsolidated;

sub-

12.5-15.0° SAMPLE.
Recovered 2.0/2.5 = 80%.
12.5-12.7: SAND AND GRAVEL: same as

ARAPAHQE FORMATION

12.7-13.8: SANDSTONE: light brown (5
L YR 6/4); very fine grained; rounded; well
sorted; wet.

F 13.8-14.5; SANDSTONE: pale vyellowish
brown (10 YR 6/2); quartzose; coarse
F grained; well sorted; rounded; moist.

" 15.0-17.5> SAMPLE.
Recovered 1.8/2.5" = 72%.

F SANDSTONE: yellowish gray (5 Y 8/1);
L well sorted; medium grained; consoli-
dated; moist.

17.5-20.0' SAMPLE.

4 Recovered 2.0/2.5° = 80%.

SANDSTONE: same as above; wet at 17.5’;

kclay layer olive gray (5 Y 3/2) at 18.0-
18.5"; wet.

25.0" Field screen
readings: HNu = 0.2
(BG); OVA = 1.8
(BG).

30.0’: Field screen
readings: HNu =0.2
(BG); OVA =138
(BG).

35.0’: Field screen
readings: HNu = 0.2
(BG); OVA = 1.8
(BG).
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole / Well No. _9-87BR/BH29-87
Coord:nates 1 36080.84 T~ 22239.33 Ground Surface Elevation _5980.2°
Total Deptn _37.50' Water Level Encountered 17.50'
Stetic 5963.42' (12/01/87)
Drilling Company _Boyles Bros Dritter R. Sharp
Date Drilied June 12, 1987 Helper T- Merritt
Drilling Method _Hollow Stem Auger Drilling Fluia _None
Logged By J, B. Bergman Checked By
Geologist Site Manager
CEARP Manager
Commaents
Samples Collected or
Lithologic Description Other Tests Performed

20.0-22.5* SAMPLE,
4 4 4 Recovcrcd 1.5/2.5° = 60%.
SANDSTONE: pale olive (10 Y 6/2);

+ L { medium-grained; well sorted; few moder-
ate yellowish brown (10 YR 5/4) stains;
<+ + 4 rounded; wet.

+ + T 22.5-25.0° SAMPLE,
Recovered 1.5/2.5° = 60%.
S T T SANDSTONE: same as above; wet.

T T T 25.0-27.5 SAMPLE
| ] | Recovered 2.2/2.5" = 88%.
i [ SANDSTONE: same as above; wet.

R 27.5-30.0' SAMPLE.
4 1 4 Recovered 0/2.5 = 0%.

_— <+ 4+ + 30.0-32.5° SAMPLE.
Recovered 2.5/2.5° = 100%.

+ + + 30.0-30.5: SANDSTONE: same as above.

30.5-31.5: SANDSTONE: moderate brown
T T T (5 YR 4/4); chert and quartzite; very
coarse-grained; well to moderate sorting;

- - - Wct,
31.5-31.7: CLAYSTONE: light olive gray
T T T (5 Y 5/2); sandy; consolidated, moist.

31.7-31.9 SANDSTONE: light olive gray
- 7T T T (5 Y 5/2); and moderate brown (5 YR
+ 1 4+ 4/4); well sorted; wet.

31.9-32.5: CLAYSTONE: light olive gray
-+ <+ .P (5 Y 5/2); sandy; consolidated; moist.

+ + 4
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LOG
OF
BOREHOLE
Location ROCky Flats Plant; 903 Pad Area Borehole / Well No. 9-87BR/BH29‘87
Coordinates N 36080.84 T 22239.33 Ground Surface Elevation _S980.2'
Total Depth _37.50' Water Level Encountered 17.50'
Static 5963.42' (12/01/87)
Drilling Company Boyles Bros Drilter R. Sharp
Date Drilled June 12, 1987 Helper T. Merritt
Drilling Method _Hollow Stem Auger Drilling Fluid _None
Logged By J, B. Bergman Checked By
Geologist Site Manager
CEARP Manager
Comments
s \ \.
Q Q*-‘° ° Samples Collected or
oo«. c“.vo ...i: Lithologic Description Other Tests Performed

32.5-35.0° SAMPLE.

4+ 4 4 Recovered 2.8/2.5° = 112%.

CLAYSTONE: light brown (5 YR 5/6)
+ 4 4 and light olive gray (5 Y 5/2); some light
brown (5 YR 5/6); mottles;, consolidated;
+ + 4 trace organics; moist.

+ + T+ 35.0-37.5 SAMPLE.

Recovered 2.5/2.5 = 100%.

- + T ‘}‘ CLAYSTONE: same as above; sandy in
top 0.5’ and in shoe; moist.

T+ -+ -
+ 4 4 TOTAL DEPTH: 37.50°

- - . o
-+ -+~ -
—— - L 3 -
- -’ -
L o ‘F -
- - -
b o < -lr-
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 903 Pad Area Well No. 9-87BR
Coordinates _N 36080.84 FE 22239.33 Elevation: Ground Surface _5980,22'
Total Depth: well _32.40" Top of Casing _ 0981.72"

Borehole 37.50'
Formation of Compietion Arapahoe Formation

Casing MaterialSch 5, tvpe 316 TFJ stainleggeel Casing Diameter 2" ID

Screen Material 0,010" wire wrap, r_ypel3l6 TEJ 1 Surface Casing Diamaeter _3'" ID
Date iInstalled _Jypne 15, 1987 stainless stee Approved By

installed By J.B. Bergman
Geologist

P Manager

Comments

2.37'

Top of Casing 1.50'

Ground Surface
TT T 7T 777 7T7T77 7

77 77 /Ilrrr

Surface Casing
2.68 [|Depth (1t.

Surface Seal

Portiand Moe 1 %
cement //

NN
Na---

NN\

Surface
12.00 |Seal
Length (1t.)
Borehole
Diameter:
7.5"

Bentonite

2.00 Seal
Length (tt.)

Filter Material: —

32-42 Silica San Top of Screen Depth: 14.50'

—— e e

Well Total
32.40 |pepth (1t.)

: Filter Pack
18.60 |rLengtn (tt.)

Screeon SBorehole
17.65 [Length | 37.50 | Tota! Depth
(1rt.) (ft.)

Backftill
4.90 Length (ft.)

J0G°LE] . 09°C¢

Backfill Material: 3/8" Volclay Bentonite Pellets




PROGRAN SLUBT, VERSION 4,0CT. 198%
THIS **BRAN CALCULATES MEAN TRANSMISSIVITIES FROM SLUS-TEST DATA BASED ON TNO ANALYTICAL APPROACHES:
{1) METHOD OF COOPER, SREDEHOEFT AND PAPADOPULDS. 1547 (ARTICLE IN VOL.3,NO.! OF WKR ENTITLED
'RESPONSE OF & FINITE DIAMETER WELL TO AN INSTANTANEQUS CHARGE OF WATER®)
{2) METHDD OF BOUWER AND RICE, 1976 {(ARTICLE IN WOL. 12. NO.3 OF WKR ENTITLED
*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AGUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS™)
PROJEZT NO.: 6-011B-87 CLIENT: Rockwell International
ITE LDCATION: Rocky Flats Plant DATE OF SLUB TEST: 10-9-87
FIELD INVESTIGATOR: Kevin McNeill
WELL NO.: 9-87 Run #

INPUT DATR ARE:

INKEF CASING DIAMETER = 2,00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 15.55 FEET

INNE® SCREEN OR OPEN-HOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL 70 BOTTGM OF SCREEN = 15.55 FEET
[72%T7ER OF DRILLED HOLE =  7.50 INCHES THICKNESS OF SATURATED RGUIFER IONE = 14,90 FEET
ESTIR2TED POROSITY OF GRAVEL PRCK = .25 FALLING-HEAD INDEX = G <{7{* IF FALLING,'0" If RISING}

NUMBER OF HEAD-TIME DATA POINTS = §i



00
20
00
00
.00
90
00
8,00

3.00
10.00
11,00
12.00
13,00
14,00
15.00
16.00
17.00
18.00
19.00
20.00
2100
22,00
23.00
20,00
25.00
26,90
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
40.00
45.00
50.00
55,00
60,00
$5.00
70.00
75.00
80.00
85.00
94.00

104,00
114,90
126,00
146,00
176,00

L4 ) e

R I~ SR S0 B Y

¢l

HO WAS CONPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME

ey

070
540
+500
L9570
.49
S10
480
. 460
440
420
400
,380
. 340
380
.330
,310
.300
.290
. 280
260
250
240
230
220
210
210
200
190
160
130
110
090
.080
070
.060
059
040
040
.030
030
020
020
010
010

SUCCESSIVE COMPUTED
VALUES FOR HO
{FEET)

8760
7291
7533



R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR R RS

NETHOD GF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 1,00E-04 FT/sec = 3,05E-03 CM/sec

TRANSHISSIVITY = 1.49E-03 FT##Z/sec

COMPUTED RESULTS USINE UIAMETER GF CASING AND SCREEN:

PERMERBILITY = 3.22E-03 FT/sec = 9,B0E-04 CM/sec

TRANSNISSIVITY = 4,79E-(4 FT##)/cec

—



PROGRAM SLUBT, VERSION 4.0CT. 1989
THiS PROGRAM CALCULATES MEAM TRANSNISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3.NO.1 OF WRR ENTITLED
"RESPONSE OF A FINITE DIAMETER WELL TD AN INSTANTANEDUS CHARGE OF NATER')
{2) METHOD OF BOUWER AND RICE, {376 (ARTICLE IN VOL. 12, NO.3 OF WKR ENTITLED
A SLUE TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH CONPLETELY OR PARTIALLY PENETRATING WELLS®)
*3lCECT NO.: 5-011E-87 TLIENT: Rockwell internaticrai
-7t LGCATION: Rocky Flats Plant DATE OF SLUE TEST: 10-9-87
TIELD INVESTIGATOR: Kevin McNeill

WELL NO.: 9-87 Fun #2

INPUT DATA ARE:
INNER CASING DIAMETER = 2,00 INCHES LENETH OF SCREEN OR INTAKE PORTION = 13.55 FEET
NRER SCREEN OR OPEN-HOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL 7O BOTTOM OF SCREEN = 15.58 FEET
ZIAMETER OF DRILLED HOLE =  7.50 INCHES THICKNESS GF SATURATED AGUIFER IONE = 14,90 FEET
ESTINATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0O ("1 IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TINE DATA POINTS = 39



—
-
=
m

(sec

I R
- g
2888888

(=
<>
<

.00
10.00
11.00
12,00
13.00
14.00
15,00
16.00
17.00
18,00
19.00
20,00
21.00
2.0
23.00
24.00
25.00
26,00
27.00
28,900
29.00
30. 00
35.00
49,00
43.00
30.00
35.00
80.00
79,00
§0.00
30,00

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME

HERD
(FEET)

970
910

.850
.800
750
700
660
630
590
560
530
500
A70
450
420
400
.380
. 360
350
. 330
310
. 300
.29
270
. 260
.23
240
230
,220
. 200
160
30
10
090
070
. 060
040
,020
010

SUCCESSIVE COMPUTED
VALUES FOR HO
{FEETI

.5027
. 8865
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METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

FERMEARILITY = 1.37E-04 F1/sec = 4,17E-03 CM/sec

"RANSMISSIVITY = Z,04E-03 FT##2/s5ec

CIHPUTED RESULTS USING DIAMETER OF CRSING AND SCREEN:

e

FERMEABILITY = 4,39E-05 FT/sec = 1,34E-03 CM/sec

"IANSMISSIVITY = 6.53E-04 FT##2/cec

—



PROGRAM SLUST, VERSION 4.0CT. 1985
THIS PROGRAN CALCULATES MEAN TRANSMISSIVITIES FROM SLUS-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) WETHOD OF COOPER, BREDEHOEFT AND PAPADDPULDS, 1987 (ARTICLE IN VOL.3,N0.! OF WRR ENTITLED
*RESPONSE OF A FINITE DIAMETER MELL TO AN INSTANTANEQUS CHARSE OF WATER®)

{2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, MO.3 OF WRR ENTITLED

*A SLUE TEST FOR DETERMINING WYDRAULIC CONDUCTIVITY OF UNCONFINED AGUIFERS
NITH COMPLETELY OR PARTIALLY PENETRATING WELLS®)

PROJECT NO.: 6-011B-87 CLIENT: Rockwell International
ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-9-87
FIELD INVESTIGATOR: Kevin McNeill

WELL WO.: 9-87 Run M1~

INPUT DATA MRE:

INNER CASING DIMMETER = 2,00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 13.35 FEET

IMMER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 13,35 FEET
DIMETER OF DRILLED MOLE =  7.50 INCHES THICKMESS OF SATURATED AQUIFER 10ME = 14,90 FEET
ESTIMATED POROSITY OF BRAVEL PACK = .25 FALLING-HEAD INDEX = 0 (°1® IF FALLING,*0* IF RISING)

WUMBER OF HEAD-TINE DATA POINTS = 50



TN HEAD

{sec ) (FEET)
1.00 1.030
2.00 .960
3.00 900
4,00 .B40
5.00 ,790
6.00 750
7.00 L0
.00 670
9.00 .630

10,00 . 600
11,00 . 560
12,00 540
13.00 310
14,00 480
15.00 A0
16.00 440
17.00 420
18.00 400
19.00 380
20,00 . 340
21.00 .350
22.00 330
23.00 .320
24,00 .300
25.00 . 290
26.00 .280
27,00 270
28.00 . 260
29.00 .250
30.00 240
31.00 230
32,00 220
33.00 210
34,00 . 200
35,00 ,200
40.00 Y1
45,00 149
30.00 120
55.00 100
00,00 090
70,00 070
§0.00 0590
91,00 .050
111,00 030
135.00 030
155,00 .020
175,00 020
205,00 020
235,00 010
250.00 010

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TINE

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

. 264
<S4t



R R R R L R PR R R R R R P R R R R P R R R R R R R R R R R R P E R PR RE R R R E RS
METHOD GF BGUWER ANG RilE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMERBILITY = 5,00E-03 F1/sec = 1.83E-03 CH/sec

TRANSMISSIVITY = 8,94E-04 FT#82/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 1,93E-03 FT/sec = 5.8BE-04 CM/sec

TRANSMISSIVITY = 2.87E-04 FT#32/sec



12/11/87
Water Level Data
for
Rockwell (Rocky Flats)
Date Depth to Water Elevation
Measured from TOC TOC (ft)

**x Well Number: 0987BR

08/04/87 17.50 5981.72
12/01/87 18.30 5981.72

Wwater Level
Elav. (ft)

5964 .22
5963.42
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Completed as well? Yes

Data_ in File
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__ X Well Construction Summaries
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant; 903 Pad Area Borehole / Welil No. _10-87
Coordinates N 35059-99 E 22180-04 Ground Surface Elevation 5981.96'
Total Depth _17,00' Water Level Encountered Nopne
Static _5970.68"
Drilling Company _Bovles Bros orilter _D. Jarvie
Date Orilled __June 15, 1987 Helper _K. Parker
Drilling Method Hollow Stem Auger Drilling Fluid None(e,‘
Logged By C. J. Wood Checked By
Geologist
;zE?ARP Manager
Comments
©
$s < Q‘.. Samples Collected or
VAW Lithologic Description Other Tests Performed
VS v /A
ROCKY FLATS ALLUYVI HNu Background=0.0
OV A Background=0.0
.0-2.0°' SAMPLE, Ludlum Background
Recovered 1.0/2.0' = 50%. =00
SANDY CLAY: moderate brown (5 YR | No readings over
4/4); numerous quartzite pebbles and | background.
cobbles; some roots; dry.
5 2.0-4.0° SAMPLE.
Recovered 0.6/2.0° = 30%.
GRAVELS: quartzite pebbles and cobbles;
dry.
4.0-5.0° SAMPLE. No recovery. Lost core.
5.0-7.0° SAMPLE.
F Recovered 2.0/2.0' = 100%.
10 SANDY CLAY: light olive gray (5 Y 6/1)
" to moderate reddish orange (10 R 6/6);
highly weathered; calcite throughout;
' numerous quartzite pebbles and cobbles;
| unconsolidated; damp.
7.0-9.0° SAMPLE.
Recovered 2.0/2.0° = 100%.
| SAND: light gray (N 7/0) to moderate
reddish orange (10 R 6/6); with some
13 [ clay; numerous quartzite pebbles suban-
gular to subrounded; caliche throughout;
- damp to dry.
- L -
- -+ -
20
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LOG

OF
BOREHOLE
Location _Rocky Flats Plant; 903 Pad Area Borehole Well No. _10-87
Coordinates _N 35959.99 E 22180.04 Ground Surface Elevation 5981.96G'
Total Depth 17,00 Water Leve! Encountered None
Static 5970.68'"

Drilling Company Boyles Bros orilter _D. Jarvie
Date Drilled _ June 15, 1987 Helper _K. Parxer
Drilling Method Hollow Stem Auger Drilling Fluid None
Logged By C. J. Wocd Checked By

Geologist Site Manager

CEARP Manager

Comments

®

Q\. Samples Collected or
.G_\Q Lithologic Description ) Other Tests Performed
PN

9.0-11.0°’ SAMPLE,

T T T Rccovcrcd 1.5/2.0° = 75%.

9.0-10.5’: SAND: moderate reddish orange
(10 R 6/6); weathered; numerous quartzite
pebbles; medium to coarse grained; trace
T T T caliche; damp.

ARAPAHOE FORMATION

11.0-13.0° SAMPLE,
Recovered 2.0/2.0° = 100%.

SILTY CLAYSTONE: moderate reddish
T + 4 orange (10 R 6/6); iron staining; light
gray (N 7/0) in areas; damp to dry.

13.0-15.0°' SAMPLE.

+ + <+ Recovered 2.0/2.0° = 100%.
SANDY-SILTY CLAYSTONE: moderate
— T T T reddish orange (10 R 6/6); iron staining;
light gray areas (N 7/0); damp.

150-17.0° SAMPLE,

T T T Recovered 2.0/2.0' = 100%.
SANDY-SILTY CLAYSTONE: light gray
(N 7/0) to moderate reddish orange (10 R
6/6); trace calcite; dry to damp.

S | L | TOTAL DEPTH: 17.00°

- Page 2 O'J




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 903 Pad Area Well No. 10-87
Coordinates N 35959.99 FE 22180,04 Elevation: Ground Surface 5981.96'
Totai Depth: Well 12.00" Top of Casing 5983.53"

Borehole _17.00"
Formation of Completion Rocky Flats Alluvium

Casing Materisat Sch 5. tvpe 316 TFJ stainleggeel Casing Diameter _2" ID

Screen Materinal(Q,01Q0" wire wrap, type 316 TFJ Surtace Casing Diameter _5'" ID
stainless steel {

Date Installed __June 15, 1987 Approved By
Installed By C.J. Wood ite Manager
Geologist » "2

P Manager
Comments _Centralizer at 7.35 to 8.50'

3.00'

Top of Casing 1.57°

T rrrTlITrrrer

Surface Casing

W,
/

Ground Surface
777777 7T 7T 7777

Surface Seal

,
Port AN Whe 1 /
7

SN

cement
Surface g
2.00 {Seal
Length {ft.)
Borehole
Diameter:
7.5"
:on:onm
(Y}
1.00 Length (ft.)

Filter Material: —

32-42 Silica Sard ITop of Screen oopu‘: 3.50!

S s 1 Well Total
o ..——' 1 .
Filter Pack o 2:00 Ipeptn (1t)
9.10 [Length (tt.) L e 2
Screen Berehole
8.50 |Length | 17.00 | Yotal Depth
— (re.) (11.)

l

|

Backtill Materiati—_ 3/8" Volclay Bentonite Pellets

Backftill
4.10 Length (ft.)

JPTU9THOT 2T




12/

2 O
'Y
ot

ex

X X

o8/

12,

11/87

(V]

ured

well Number:

04/87
2L1/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC ToC (ft)
1087
-1.00 5983.52
12.85 5983%.53

Water Level
Elev. (ft)

5970.68



INDEX OF DATA

Boring No.. 10-87BRA

Completed as well? g

Data in File

—

Log of Borehole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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Location Rocky Flats

LOG
OF
BOREHOLE

Plant; 903 Pad Area

Coordinates

Total Depth _53.00'

Water Loeve!

Ground Surtace Elevation

Borehole/Well No. 10-87BRA

Encountered 28.30'

static _N/A

Drilling Company Boyles Bros Oritier _D. Jarvie
Date Drilied June 12, 1987 Helper K. Parker
Drilling Method _ Hollow Stem Auger Drilling Fluid ne.
Logged By C. J. Wood Checked By

Geologist

Comments

s Sity’ Manager

Borehole backfilled with Portland Tvpe [ cement

A£FARP Manager

Samples Collected or
Other Tests Performed

em—
———

es s ‘.0
0 ,Q °° &R Lithologic Description
RN
QL /SN &
& L)
=

-

S
5 ] .'~r.“: |
-

1 S L

ROCKY FLATS ALLUVIUM

-2.0° SAMPLE,
Recovered 1.2/2.0° = 60%.
SANDY CLAY: dusky brown (5 YR 2/2);

- some quartzite pebbles and cobbles; some

caliche throughout; damp.

2.0-4.0° SAMPLE,

Recovered 2.0/2.0° = 100%.

SANDY GRAVELS: moderate brown (5
YR 3/4); some clay, some quartzite peb-
bles; trace caliche; very unconsolidated;
subangular to subrounded.

4.0-8.0° SAMPLE,

Recovered 0.8/4.0° = 20%.

SANDY GRAVELS: moderate brown (5
YR 4/4); some clay; some quartzite peb-
bles and cobbles; trace caliche; damp.

8.0-10.0' SAMPLE.

Recovered 2.3/2.0° = 115%.

SAND: moderate reddish brown (10 R
4/6); some caliche; some clay; trace iron
staining, moderate reddish orange (10 R
6/6); damp.

10.0-13.0’ SAMPLE,

Recovered 0.4/3.0° = 130%.

SAND: moderate reddish brown (10 R
4/6); some clay; some caliche; trace mod-
erate reddish orange (10 R 6/6) iron
stains; damp.

HNu Background=0.0
OV A Background=0.0
Ludlum Background
= 0.0.

No readings over
background.
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LOG
OF
BOREHOLE

Rocky Flats Plant; 903 Pad Area

Coordinates
Total Depth

Boyles Bros
June 12, 1987
Hollow Stem Auger

C. J. Wood
Geologist

Drilling Company

Drilling Method

Logged By

Borehoie Well No. 10-87RRA

Ground Surface Elevation

Water Leve! Encountered 28.30'

Static _N/A

priner D. Jarvie

Helper K. Parker

Drilling Fluid None

!

Checked By
Site Manager

CEARP Manager

Borehole backfilled with Portland Tvpe [ cement

Comments

Samples Collected or

®
Q Lithologic Description

i

!

T
!
|

e

'l

'

AR NI

N
]l’

A

13.0-16.0° SAMP

Recovered 1.2/3.0° = 40%.

SANDY CLAY: light olive gray (5 Y 6/1)
with moderate reddish orange (10 R 6/6)
iron stains; some quartzite cobbles; damp.

ARAPAHOE FORMATION

16.0-18.3° SAMPLE.

Recovered 2.8/2.3’ = 121%.

CLAYSTONE: dark yellowish orange (10
" YR 6/6); iron staining streaks of
moderate reddish orange (10 R 6/6).

18.3-20.8° SAMPLE.

" Recovered 3.0/2.5° = 120%.

_CLAYSTONE: olive gray (5 Y 3/2) with
moderate reddish orange (10 R 6/6)

| streaks; sandy; slightly damp.

0.8-23.3' SAMPLE.

Recovered 2.0/2.5° = 80%.

 CLAYSTONE: dark yellowish orange (10
YR 6/6); weathered; iron staining;

moderate reddish orange (10 R 6/6).
/23. -28.3' SAMPLE
" Recovered 2.0/5.0° = 40%.

CLAYSTONE: medium gray (N 6/0);
[ slightly sandy; weathered; moderate
reddish orange (10 R 6/6) iron stains;

o

/damp.

- 28.3-30.3° SAMPLE,
Recovered 0.9/2.0° = 45%.
= CLAYSTONE: medium gray (N 6/0) to
olive gray (5 Y 3/2) with moderate
- reddish orange (10 R 6/6) iron staining
streaks; wet.

Other Tests Performed




Location

Rocky Flats Plant; 903 Pad Area

LOG
OFf
BOREHOLE

Coordinates
Total Depth

Drilling Company
Date Drilled
Dritling Method

Logged By

Comments

Borehole/ Well No.
Ground Surface Elevation
Encountered

10-87RRA

28.30'

53.00" Water Level
Static
Boyles Bros priter _D. Jarvie
June 12, 1987 Helper K. Parker
Hollow Stem Auger Drilting Flula DNone
C. J. Wood Checked By
Geologist

Borehole backfilled with Portland Type [ cement

Site Manager

CEARP Manager

K2
.
/ Lithologic Description

Samples Collected or

Other Tests

s/
Q Q o
Q.Q. N vo
4 (<}
3
2
+
45 X
cim— q:
2
-
20 X
+
o L o
25 | $

SOONNNNN

v

L

L4

LA

v

v

v

v
'l
L]

L 4
'
L |

L]
4
L

4
Ll

e
L

r'y
v

TOTAL DEPTH WITH PLOPPER: 31.0%
READJUST DEPTH.

31.0-36.0' SAMPLE,

Recovered 4.0/5.0° = 80%.

CLAYSTONE: light brown (5 Y 5/6) to
very light gray (N 8/0); weathered; iron
staining moderate reddish orange (10 R
6/6); wet.

36.0-40.0° SAMPLE.

Recovered 1.7/4.0° = 42%.

CLAYSTONE: moderate brown (5 YR
4/4);, some iron staining moderate reddish
orange (10 R 6/6);, wet.

40.0-44.0° SAMPLE.
Recovered 5.0/4.0° = 125%.
CLAYSTONE: same as above.

44.0-48.0° SAMPLE.
Recovered 2.0/4.0° = 50%.

CLAYSTONE: light brown (5 YR 5/6);
wea- thered; with iron staining streak,
moderate reddish orange (10 R 6/6); wet.

48.0-50.4' SAMPLE.
Recovered 2.0/2.4° = 83%.
CLAYSTONE: dark gray (N 3/0); moist.

0.6-53.0° SAMPLE,

CLAYSTONE: dark gray (N 3/0) ; small
lignite layer (coal) about 1/8" thick; moist
to wet,

TOTAL DEPTH: 53.00°

Page

of

Performed




INDEX OF DATA

Boring No..  11-87BRR_

Completed as well?___veg

Data in File

—X
—X

Log of Borehole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987

APPENDIX E



LOG

OF
BOREHOLE
Location ROcky Flats Plant; 903 Pad Area Borehole/Well No. _l1-87BR
Coordinates N 35419.39 F 22989.24 Ground Surface Elevation __5913.57"
Total Depth 30.00" Water Level Encountered _2.0'
Static 5896.76' (12/01/87)
Drilting Company _Bovles Bros Driller _T. Merritt
Date Drilled July 29, 1987 Helper _T., High
Drilling Method _Hollow Stem Auger Drilling Fluid _None 4
Logged By J.B. Bergman Checked By '

Geoclogist

LA

ARP Manogor

Comments

< 9 ®
eo /S Qe Samples Collected or
e /w0 /&R Lithologic Description Other Tests Performed
0 Q« <; ~ g”&

2 4 COLLUVIUM

0.0-2.0° SAMPLE,
- Recovered 2.0/2.0° = 100%. No HNu, OVA or
0.0-0.5 SANDY GRAVEL TOPSOIL: { Ludium (Alpha)
" dark yellowish brown (10 YR 4/2); abun- | readings taken.
dant quartzite pebbles; angular; abundant
[ roots and grasses; unconsolidated; moist.
| 0.5-2.0": CLAY: dark yellowish brown (10
YR 4/2); abundant caliche; reacts
L strongly with HCI; few moderate brown
(5 YR 4/4) stains; some quartzite pebbles;
moist.

AN

L 2.0-4.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

- CLAY: grayish orange (10 YR 7/4);
abundant caliche; abundant dark yellow-
" ish orange (10 YR 6/6) mottles; common
quartzite pebbles; ribbons; moist to wet.

NN

AANNNAN

-

X 4.0-7.0° SAMPLE.
Recovered 3.4/3.0°’ = 113%.
| 4.0-5.2": CLAY; moderate yellowish brown
(10 YR 5/4); abundant caliche; reacts
| strongly with HCI; common quartzite
pebbles; some light olive brown (5 Y 5/6)
| mottles; friable; dry.

ARAPAHOE FORMATION

5.2-7.0’: CLAYSTONE: moderate yellowish
brown (10 YR 5/4); common light brown
(5 YR 5/6) mottles; friable; some caliche;
dry.

Page L ot 4




LOG

OF
BOREHOLE
Location Rockv Flats Plant; 903 Pad Area Borehole / Well No. _Ll1-87BR
Coordinates N 35419.39 FE 22989.24 Ground Surface Elevation _ 5913,57"
Total Depth 30.00' Water Level Encountered _2.0'
Static _2896.76' (12/01/87)
Drilling Company Bovles Bros Oritter _T. Merritt
Date Drilled  Julv 29, 1987 Helper _T, Hich
Drilling Method _Hollow Stem Auger Orilling Fluld _None ot
Logged By J.B. Bergman Checked By MM‘M&—
Geologist Site Manager

CEARP Manager

Comments

¢ N 9
! Qe Samples Collected or
Q Qo
oS /8o /LR Lithologic Description Other Tests Performed
Q « S v o0
20 o o

7.0-10.0° SAMPLE. ,
Recovered 3.0/3.0° = 100%.
CLAYSTONE: same as above; brittle; dry.

10.0-12.0° SAMPLE.

L Recovered 2.0/2.0° = 100%.
/ 10.0-11.0>: CLAYSTONE: same as above
/“With light brown (5 YR 5/6) FeO nodules

4

at 10.7-10.8"; friable; dry.
"11.0-12.0: INTERBEDDED CLAYSTONE
AND SANDSTONE: moderate brown (5

Iy

F YR 4/4); alternating layers; claystone 0.2-
0.4’ thick; sandstone 0.2-0.4’ thick; very

fine-grained, well sorted, rounded, moist
: sandstonc; Claystone is moderate yellow-

4

"ish brown (10 YR 5/4) with abundant
| light brown (5 YR 5/6) stains; dense;
weathered; moist.

B

12.0-15.0° SAMPLE.

+ 4 + Recovered 2.5/3.0° = 83%.

CLAYSTONE: moderate brown (5 YR
F4/4); abundant sand patches; abundant
FeO stains and nodules; moderate brown
(5 YR 4/4) and light brown (5 YR 5/6);
last 2" are a very pale orange (10 YR 8/2)
+ + T sandstone; very fine-grained; some clay;
dry.

T 15.0-17.0° SAMPLE,

L Recovered 2.6/2.0° = 130%.

15.0-15.2: CLAYSTONE: same as above;
<+ <+ <+ dry.

15.2-17.0: SANDSTONE: pale red (5 R
<+ + +6/2); very fine-grained; wet at top; well
sorted; rounded; moderate yellowish
- brown (10 YR 5/4) clay; layers at 16.7
and 16.9’; moist.

Iy
\j
Y
L4
4

v e
v
4
v
i

4
LA
'
14
&

4
L
4
v
'
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; 3903 Pad Area Borehole Well No. _L1-87BR
Coordinates _N 35419.39 E 22989.24 Ground Surface Elevation _ 5913,57"
Total Depth 30.00" Water Level Encountered _2.0'
Static _5896.76' (12/01/87)
Drilling Company _Bovyles Bros pritter _T. Merritt
Date Drilled  July 29, 1987 Helper _T. High
Drilling Method _Hollow Stem Auger Drilling Fluid _None.
Logged By J.B. Bergman Checked B8y _g_g
Geologist Site Manager

CEARP Manager

Comments

N > N

Q& Q¢° Qe Samples Collected or
e /00 /ER Lithotogic Description Other Tests Performed
Q & c; ~ ™ A

- 17.0-20.0' SAMPLE.

Recovered 3.0/3.0° = 100%.

T T  T17.0-182" CLAYSTONE: dark yellowish
brown (10 YR 4/2); consolidated; abun-
T dant patches of very fine-grained, silty
sand; abundant; dark yellowish orange (10
T YR 6/6) stains; moist.

] 18.2-20.0: SANDSTONE: medium light
gray (N 6/0); fine to medium-grained;
—_— <+ 4 41 abundant clay laminae; well sorted,
rounded sand; moist.

- - -

20.0-22.0° SAMPLE.

+ + + Recovered 1.1/2.0° = 55%.

SANDY CLAYSTONE: moderate brown
- (5 YR 3/4); friable; approximately 20%
silt; unconsolidated; weathered; moist.

e
v
.
+
4

-*> L o L

22.0-25.0° SAMPLE.

- T T T Recovered 4.3/3.0° = 143%.

CLAYSTONE: moderate brown (5 YR
T T T 4/4); abundant light brown (5 YR 5/6)
1 stains; abundant patches of olive gray (5
Y 3/2) claystone; abundant grayish yellow
| green (5 GY 7/2) sandstone layers less
than 1" thick; clay 3" to 1" thick; wea-
| thered; moist.

25.0-27.0° SAMPLE.
L Recovered 2.3/2.0° = 115%.
25.0-25.8”: CLAYSTONE: same as above;
<+ -+ < moist.
25.8-27.0: CLAYSTONE: olive gray (5 Y
-3/2); trace dark yellowish orange (10 YR
6/6) mottles; trace organic fragments;
+ + <+ consolidated; slightly weathered; dry.

.
L]
L
| 4
4

3
L
'l
T
L
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BOREHOLE

Location

N 35419.39
30.00°

E 22989.24

Coordinates
Total Depth

Drilling Company _Boyles Bros
Date Drilled July 29, 1987
Drilling Method _Hollow Stem Auger

Logged By J.B. Berdgman

Geologist

LOG
OF

Rocky Flats Plant; 903 Pad Area

Borehole /Well No. _11-87BR
Ground Surface Elevation
Water Level

5913,57'
Encountered 2.0'

static 5896.76' (12/01/87)
T. Merritt

Driller

Helper _T. High

Oritling Fiuig _None

Checked By
Site Manager

CEARP Manager

Comments

s SQ \.'
O. o k:c fﬁ Lithologic Description
« < v ) A

Samples Coillected or

Other Tests Performed
- - - 27.0'3QQ’ SAMPLE,
Recovered 3.4/3.0° = 113%.
4+ + + CLAYSTONE: same as above; dry.
+4 t 4+ TOTAL DEPTH: 30.0°
- dL FS
—— - - -
<L -+ -
- A ol -
-+ - -
— e -~ L
- - <+
-+ - -dn
- ﬁ- L o
— - - -+
GL - -
- - v
- Page 4 of 4




- 3

WELL
COMPLETION
INFORMATION

Location _Rocky Flats Plant; 903 Pad Area Well No. 11-87BR
Coordinates _N 35419.39 E 22989.24 Elevation: Ground Surface _9913.57'
Total Depth: weil —20.90Q° Top of Casing 5915.36"

Borehole 30.00"
Formation of Completion Arapahoe Formation

Casing Material Sch 5, type 316 TFJ stainleg%eelc.,,n' Diameter _ 2" ID

Screen Material 0.010" wire wrap, type 316 TEJ ;
SThinless steel Surface Casing D'[ch:u 5 ID,\} )

Date Installed _Julv 29, 1987 Approved By
Installed By J.B. Bergman

Geologist
Comments

2.80'

Yop of Casing 1,79

// YT rrrv-v—w-r-rrr—f—
Surt Casing
% 2.22 lpeptn (1t.

Ground Surface
FTrrr;jr7r7zi7 ’II/

Surface Seal
porMAta e 1
cement

Surface

Seal
12.20 Jlengtn (11| 5
;\) Borehole
C3 Diameter:
= 7.5"
:on:onlto z
[ ¥ ]
2.00 Length (1t.)} <

Filter Materlal:
32~-42 Silica Sahd

Top ef Screen Depth: 15 20

Well Teta!
20.50 |Depth {1t.)

Fiiter Pack
6.55 |Length (1t.)

Screen Berehole
5.05 |Length |30.00 | Total Depth
(1t)) (1t.)

S
& Yy
(%]

sz Rt o

Backfill Materiali__3/8" Volclay Bentonite Pellets




(-

12.11/87

Daze
Measured

*x  Well Number:

12,01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
1187BR
18.60 5915.36

Water Level
Elev. (ft)

5896.76



INDEX OF DATA

Boring No.:. 11-87A

Completed as well? No

Data in File

—X

Log of Borehole

Well Construction Summaries
Well Devclopmcnt Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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LOG

OF
BOREHOLE

Location Rocky Flats Plant; 903 Pad Area Borehole, Well No. _11-87A
Coordinates _3 35416.30 E 22899.30 Ground Surface Elevation 5922.67'
Total Depth _7.70" Water Level Encountered NONe

Static _N/B
Drilting Company Bovles Bros Dritier _T. Merritt
Date Dritted _July 28, 1987 Helper _T. High
Drilling Method _Hollow Stem Auger Drilting Fluig _None —
Logged By _J. B. Bergman Checked By

Geologist Sit
\ P Manager
Borehole backfilled with Portland Type I cement

Comments

N Samples Collected or
Q.Q Lithologic Description Other Tests Performed
L3
O—-—-
RO, COLLUVIUM
SR : HNu Background=0.6
0.0-3.0° SAMPLE, OVA Background=6.4
Recovered 1.93/3.0° = 64%. Ludlum Background=
0.0-0.2": CLAY: medium dark gray (N 0.0
4/0); dense homogenous; dry. N ’ di ver
0.2-1.3" SAND AND GRAVEL: moderate | porcorC V88 ©
brown (5 YR 3/4); quartzite and granite )
5 gravels; unsorted; unconsolidated; angu-
- lar; very fine-grained sand; cobbles;
abundant roots and grasses; dry.
ARAPAHOE FORMATION
) 1 1 1.3-1.93@ CLAYSTONE: olive gray (5 Y
i 4/1); abundant caliche-reacts strongly
4 4 4+ Wwith HCI; consolidated; abrupt contact;
homogenous; dry.
10 L L
— .1- 1 <
3.0-5.0° SAMPLE.
+ + 4+ Recovered 2.0/2.0° = 100%.
CLAYSTONE: olive gray (5 Y 3/2); abun-
+ + T dant caliche-reacts strongly with HCl;
abundant dark yellowish orange (10 YR
T T T 6/6) limonite stains; homogenous:
consolidated; dry.
+ + +
___ 1l 1 F 5.0-8.0° SAMPLE,
Recovered 2.7/3.0° = 90%.
+ 4 JL CLAYSTONE: same as above; dry.
+ -+ 4+ TOTAL DEPTH: 7.70
q}- - qL
— Page 1 ot 1




INDEX OF DATA

Boring No..  12-87BR

Completed as well?  Yes

Data in File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
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LOG
OF
BOREHOLE
Location _Rockv Flats Plant: 903 Pad Area Borehole/Well No. 12-87BR
Coordinates _N 35590.92 E 22956.17 Ground Surface Elevation _5934.74"
Tota! Depth 16.00" Water Level Encountered _8.0'
Statie 0927.54' (12/01/87)
Drilling Company Bovyles Bros Driller D. Jarvie
Date Drilled _July 14, 1987 Helper _J. Duncan
Drilling Method _Hollow Stem Auger Drilling Fluid _None
Logged By S. Rogal Checked By
Geologist anager
=
ARP Manager
Comments
<o N \'
Qe Qe“ ° Samples Collected or
0 0 ° ‘“: Lithologic Description Other Tests Performed
Q« ~ ~.&
0l -
;‘;—-?V
X COLLUVIUM
0.0-2.0° SAMPLE. _
Recovered 0.8/2.0° = 40%. HNu Background=1.¢C
| SILTY CLAY: dusky brown (5 YR 2/2); | OVA Background=3.5
trace sand; minor iron stains; grass; dry. No Ludlum readings.
X No readings over
2.0-4.0° SAMPLE. background.
=2 L Recovered 2.0/2.0° = 100%.
2.0-3.5: CLAY: dusky brown (5 YR 2/2);
L trace fine gravel; dry.
3.5-4.0m SANDY CLAY: pale olive (10 Y
X 6/2);, minor iron stains; dry.
- ARAPAHOE FORMATION
L 4.0-6.0° SAMPLE.
10 Recovercd 1.85/2.0" = 93%.
" SANDSTONE: pale olive (10 Y 6/2); fine
grained; well sorted; minor FeQ stains;
minor dark staining; dry.
6.0-8.0°’ SAMPLE,
- Recovered 1.9/2.0° = 95%.
SANDSTONE: same as above; more iron
L staining.
12 L 8.0-10.0' SAMPLE.
Recovered 2.0/2.0° = 100%.
SANDSTONE: same as above; wet.
- e e
- -}- -
- L o E
20

L I ‘T - s 7



Location

Rockv rlats Plant;

LOG
OF
BOREHOLE

903 Pad Area

Borehole/Well No.

12-87BR

Coordinates _.._35590.92 [ 22956.17 Ground Surface Elevation 5934.74"
Total Depth __16.00" Water Level Encountered __ -0’

Static _5927.54' (12/01/87)
Drilling Company _Bovles Bros Driltler D. Jarvie
Date Drilled July 14, 1987 Helper J. Duncan
Drilling Method _Hollow Stem Auger Drilling Fluig _lone P
Logged By S. Rogal Checked By _A(M‘Mt_—__

Geologist Site Manager
CEARP Manager

Comments

< S \d
a“~ )

e /Ja/R
e /o0 /&
VS~ ok

Samples Collected or

" Lithologic Description Other Tests Performed
~
4 1 1l 10.0-12.0' SAMPLE.
Recovered 1.9/2.0° = 95%.
4 1 4 SANDY SILTSTONE: light olive gray (5
Y 5/2); iron nodule at 11.5’; iron concre-
1 1 L1 tionms; dry.
4 + 4 12.0-14.0° SAMPLE.
Recovered 1.9/2.0° = 95%.
—_— + + 4+ SILTSTONE: light olive gray(5 Y 5/2);
iron concretions; fractured; limonite
+ 1+ + stains; dry.
T T T 14.0-16.0' SAMPLE.
Recovered 1.9/2.0" = 95%.
T + T CLAYSTONE: olive gray (5 Y 3/2); fine
laminations; vertical fractures with iron
T T T stains; limonite stains; dry.
- 71 T T TOTAL DEPTH: 16.00°
4- - L d
- - -
-r L 3 -
- - -
— - L d L
- - -r
L o -J- <+
— Page 2 of 2




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 903 Pad Area Well No. 12-87BR

Coordinstes _N 35590.92 E 22936,17 Elevation: Ground Surfece _D5934.74"

Total Depth: Welli 10.25" Top of Casing 5936,49"
Borehole _L106.00"

Formation of Completion Arapahoe Formation

Casing Materia) Sch 5, type 316 TFJ stainleggeel Casing Diameter _2" ID

Screen Material 0,010" wire wrap. type 316 TFJ Surface Casing Diameter 5" ID

Date instalied July 15, 1987 stainless SteelApprovod 8y

Installed By S. Rogal
Geologist

Comments _ Top of centralizer = 3.29'; bottom of centralizer = 2.10'

2.33"
Top of Casing 1,.75"
Ground Surface
rrTr7r77 T T TR Ty V/" 777 rTrrrf
Surface Seal / // Surface Casing
Material: / 2.50 {Depth (1t.
Portland Type I /
cement
4
Surface / / -
2.50 |8eal
Length (ft.) /
Borehole
Diameter:
7.5"
;on}onlu
2. ea
00 Length (ft.)
Fiit Materiail: —
32-4.2r Si.li.c'a.San of Screen Depth: 4.91'

Well Total
Filter Pack 10.24 |Depth (ft)
6.00 |Length (ft.)
Screen Sorehole
.10 |Length | 16,00 | Total Depth
(1t.) (rt.)
)
& y
~ =
Backtill
5.50 Length (ft.)] ©
g r— -

Backfili Materiatl: 3/8" Volclay Bentonite Pellets




12,11/87

Datre
Measured

xx  Well Number:

12,01/87

water Level Data
for
Rockwell (Rocky flats)

Depth to Water Elevation
from TQOC TOC (ft)
1287BR
8.95 5936.49

Water Level
Elev. (ft)

5927 .54
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole/Well No. __12-87BRA
Coordinates _N 35564.56 E 22923.01 Ground Surface Elevation _5933,85'
Total Depth 6.06' Water Level Encountered _None
Static _N/A
Drilling Company Bovles Bros Driller N. Wheeler
Date Drilled _ August 8, 10, 1987 Helper __ J. Duncan
Drilling Method Hollow Stem Auger Drilling Fluid _None
-

Logged By B.Q. Hyde Checked By _ 35)4( Q.

ag

Geologist ansger

=

ARP Manager

Combm.nt; Borehole backfilled with Portland Type I cement due to poor recovery.

v ®
~
'S 63: , Samples Collected or
& < KA Lithologic Description Other Tests Performed

TOPSOIL HNu Background=0.6.
1 No HNu or Ludlum

0.0-2.0' SAMPLE. readings over

/ " Recovered 0.33/2.0° = 16%. background.
TOPSOIL: moderate brown (5 YR 4/4);

F organic rich; pebble to silt size; sub-
rounded clasts; poorly sorted; pebbles as-
sociated with sedimentary rocks; quartz

S | grains.
1 1 12040 SAMPLE. No recovery.
4+ 4 1 4.0-6.0° SAMPLE.
Recovered 0.33/2.0° = 16%.
+ <+ 4 SAND AND GRAVEL: pale olive (10 Y
10 6/2) to olive gray (5 Y 3/2); poorly sort-
T + + ed; matrix approximately 50% medium-
grained sand and 50% clay; scattered
+ + 4+ pebble size clasts; unsupported in matrix;
predominantly quartzite clasts; clasts and
T T T grains subangular; sand grains predom-
inantly quartz with some  micas;
T T " unconsolidated: dry.
T T T TOTAL DEPTH: 6.00
— - L 3 qL
4 4+ 1
-L L =3 ——
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Location _Rocky Flats Plant: 903 Pad Area
Coordinates _N 35420.20 E 23530.11

LOG
OF
BOREHOLE

Borehole /Well No. 13-87BRA
Ground Surface Elevation 5855.02'

Total Depth 41.50' Water Leve! Encountered Nope
Static _N/A

Drilling Company Bovles Bros Driller _T. Merritt

Date Drilled July 27, 1987 Helper _T. High

Drilling Method Hollow Stem Audger Drilling Fluid ne

Logged By L.A .Gregory-Frost Checked By

Comments

Geologist

RP Manager

Samples Collected or

'\Q Lithologic Description Other Tests Performed
- TOPSOIL HNu Background=0.2
, OV A Background=0.0
0.0-2.0" SAMPLE, Ludlum Background
Recovered 1.9/2.0° = 95%. =00
I 0.0-0.7’: TOPSOIL: grayish red (5 R 4/2);
sandy soil; abundant roots and grasses; No readings over
L abundant quartzite pebbles; base 0.1°, 0.2 background.
long flat quartzite pebbles/cobbles; sub-
L angular to angular; dry.
- COLLUVIUM
~ 0.7-1.9". CLAY: grayish red (5 R 4/2),
trace very fine-grained sand; abundant
- quartzite pebbles; abundant caliche de-
posits; consolidated; dry.
| 2.0-4.0° SAMPLE.
Recovered 1.9/2.0° = 95%.
CLAY: grayish red (5 R 4/2) to moderate
[ yellowish brown (10 YR 5/4); abundant
| quartzite pebbles; subangular; abundant
caliche deposits; occasional roots; consoli-
dated; dry.
4.0-6.0°’ SAMPLE.
Recovered 2.0/2.0° = 100%.
4.0-4.3": Same as above (2.0-4.0°).
r
=
i
Page 1 of _f




LOG

OF
BOREHOLE
Location _Rocky Flats Plant: 903 Pad Area Borehole /Well No. __13-87BRA
Coordinates _N 35429.20 E 23530,11 Ground Surface Elevation 5855.02'
Total Depth 41.50' Water Level Encountered None
Static __N/A
Drilling Company Bovles Bros Dritter _T. Merritt
Date Drilled July 27, 1987 Helper _T. Hich
Dritling Method Hollow Stem Aucer Drilling Fluid _None '
Logged By _1,.A .Gredory-Frost Checked By /

Comments

Geologist

Site Manager

CEARP Manager

Lithologic Description

Samplies Collected or
Other Tests

Performed

UMY 3

1

ARAPAHOE FORMATION

3

4.3-5.7: CLAYSTONE: grayish red (5 R
" 4/2) with abundant light brown (5 YR
5/6) and moderate yellowish brown (10
F YR 5/4) layers and mottling; abundant
caliche deposits and laminae; occasional
[ iron oxide nodules; occasional roots; dry;
bweathered.

L 5.7-6.0’: SILTSTONE: light brown ( 5 YR
5/6); very fine-grained; sandy; clayey;
L weathered; dry.

L 6.0-8.5 SAMPLE.

Recovered 2.5/2.5° = 100%.

L CLAYSTONE: light brown (5 YR 5/6)
and dark yellowish brown (10 YR 4/2);
F very fine-grained sandy, silty layers;
abundant caliche deposits; weathered;
> consolidated; dry.

" 8.5-11.5" SAMPLE.
| Recovered 1.2/3.0° = 40%.

8.5-10.3": SANDSTONE: yellowish gray (5
Y 7/2); slightly silty; very fine-grained
sandstone; well sorted; well rounded; dry.
L 10.3-10.5": CLAYSTONE: moderate yellow-
ish brown (10 YR 5/4); occasional very
- fine grained sandstone layes; abundant
caliche deposits; weathered; dry.

Page




13-87BRA

Ground Surface Elevation 25855.02'

Encountered NOne

N/A

Y/

LOG
OF
BOREHOLE
Location Rocky Flats Plant: 903 Pad Area Borehole Waell No.
Coordinastes _N 35429.2Q0 E 23530,11
Total Depth 41.50' Water Level
Static

Driliing Company Bovles Bros Dritter _T. Merritt
Date Dritled July 27, 1987 Helper _T. Hich
Drilling Method Hollow Stem Auger Drilling Fluid ne
Logged By _ [,.A ,Gregory-Frost Checked By

Geologist

Site Manager

CEARP Manager

Comments

Q

o
~
o
§/ Lithologic Description

~

Samples Collected or
Other Tests Performed

at—

-

Q Q o
Q¢ AJEVEYAR 4
40 © )

- Jh
- L o
- -
— ES <
e 4 -
- -
- -
- L o
— - -
L -
- -

J

o

4

A

L

'y

" 10.5-10.8: CLAYSTONE: Same as above
(10.3-10.5).

"~ 10.8-13.3: SANDSTONE: light olive gray
(5 Y 6/1) and dark yellowish orange (10
" YR 6/6); very fine-grained; well sorted:

+ rounded; slightly silty and clayey; caliche

along vertical fractures; damp to moist.

| 13.3-13.5"; SANDSTONE: light olive gray
(5 Y 6/1); very fine-grained; moderately
. cemented; calcareous; dry.

| 13.5-16.5° SAMPLE.

Recovered 3.0/3.0° = 100%.

.. 13.5-13.8°: SANDSTONE: Same as above
(13.3-13.5%).

~ 13.8-16.3": CLAYSTONE: moderate yellow-
ish brown (10 YR 5/4) with olive gray (5
~ Y 3/2) and dark yellowish orange (10 YR
6/6) mottling; very sandy; very fine-
grained; well rounded; occasional caliche
along vertical fractures; rare silty sand

T layers; weathered; dry to damp.

16.3-16.5’: SANDSTONE: light olive gray

T (5 Y 6/1); very fine-grained; moderately

. cemented; calcareous; dry.

~ 16.5-18.5° SAMPLE.

Recovered 2.0/2.0° = 100%.

- SANDSTONE: light olive gray (5 Y 6/1);
very fine to fine-grained; well rounded;
- moderately sorted; dry to damp.

o

Page




LOG
OF
BOREHOLE

Location _Rocky Flats Rlant: 903 Pad Area

Coordinates _N 35429.20 F 23530,1L

Total Depth 41.50'

Dritling Company Bovles Bros
Date Drilled July 27, 1987
Drilling Method _Hollow Stem Aucger
Logged By

L.A ,Gregory-Frost
Geologist

Borehole / Well No. 13-87BRA

Ground Surface Elevation 5855.02'

Water Level Encountered None

Static N/A

Oritier _T. Merritt

Helper T. Hich

Drilling Fluid None

Checked By

Site Manager

CEARP Manager

Comments

Lithologic Description

Samples Collected or
Other Tests Performed

" 18.5-21.5" SAMPLE.
. Recovered 3.0/3.0° = 100%.

18.5-19.55": SANDSTONE: moderate yel-
lowish brown (10 YR 5/4); fine to
medium-grained; well rounded; well
sorted; friable; slightly calcareous; dry to
moist.

k19.55-20.5’: SANDSTONE: moderate yel-

lowish brown (10 YR 5/4) with light
L olive gray (5 Y 6/1) and brownish black
(5 YR 2/1) layers and streaks; coarse-

b grained sand; several ironstone nodules;

rounded oval shape; dry.

20.5-21.5: SANDSTONE: moderate yellow-

<4+ ish brown (10 YR 5/4); fine to medium-

grained; well rounded; well sorted; fri-
able; slightly calcareous; dry to moist.

F 21.5-23.5' SAMPLE.

Recovered 2.5/2.0' = 125%.

21.5-22.5: SANDSTONE: moderate yellow-
ish brown (10 YR 5/4); fine to coarse-
grained; moderately sorted; well rounded
to rounded; clay laminae; abundant iron-
stone nodules and very coarse grained

L layers at base; fining upward; moist.

22.5-23.5: SANDSTONE: light olive gray
> (5 Y 6/1); very fine-grained; well sorted;
well rounded; friable; moist.

Page
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LOG

OF
BOREHOLE
Location _Rocky Flats Plant: 903 Pad Area Borehole /Well No. __13-87BRA
Coordinates _N 35429.20 E 23530,11 Ground Surface Elevation 5855.02'
Total Depth 41,50 Water Level Encountered None
Static
Drilling Compsny Bovyles Bros Driter _T. Merritt
Date Drilteg July 27, 1987 Helper _T. Hich
Drilling Method Hollow Stem Auger Drilling Fluid _None
Logged 8y _1,.A ,Gregory-Frost Checked By
Geologist Site Manager
CEARP Manager
Comments
< 4 ®
N R Qe Samples Collected or
® o ° S.\Q Lithotogic Description Other Tests Performed
Q¢ v .,';\
T T T 23.5-26.5° SAMPLE.
LRccovered 34/3.0° = 113%.
T T T 23.5-23.9: SANDSTONE: moderate yellow-
ish brown (10 YR 5/4); clayey very fine
+ T =+ to coarse-grained; poorly sorted; rounded
to well rounded; moist.
T T T 23.9-24.7: CLAYSTONE: moderate yellow-
I ] ish brown (10 YR 5/4); very fine-
- T } grained; sandy; silty; weathered; moist.
T T ARAPAHOE FORMATION
T 7 24.7-26.5. CLAYSTONE: olive gray (5 Y
4 L 1 4/1) with occasional dark yellowish or-
ange (10 YR 6/6) mottling, very fine-
4 4 4 grained; sandy; slightly weathered; moist.
_ + + + 26.5-28.5° SAMPLE.
Recovered 2.1/2.0" = 105%.
+ + + 26.5-28.5: CLAYSTONE: Same as above
(24.7-26.5").
-r L o L o
i 28.5-31.5° SAMPLE.

T Recovered 4.0/3.0° = 133%.

! CLAYSTONE: medium dark gray (N 4/0)
T and dark yellowish orange (10 YR 6/6);
1 sandy; slightly weathered; moist.

+ 31.5-33.5° SAMPLE,

Recovered 1.9/2.0° = 95%.

4+ CLAYSTONE: medium dark gray (N 4/0)
to dark greenish gray (5 GY 4/1) with
4 dark yellowish orange (10 YR 6/6) mot-
tling; silty; trace very fine-grained sand;
4 slightly weathered; moist.

0.4-0.6.

HNu Background =

of

Page




Location _Rocky Flats Plant: 903 Pad Area
Coordinates _N 35429,20 E 23530.11

Total Depth 41.50"

LOG
OF
BOREHOLE

Water Level

Borehole/ Well No.
Ground Surface Elevation 5855.02'
Encountered None

13-87BRA

N/A

Static
Drilling Company Bovles Bros Dritler _T. Merritt
Date Drilied July 27, 1987 Helper _T. High
Drilling Method Hollow Stem Aucer Driliing Fluid _Non
Logged By 1..A ,Gregory-Frost Checked By
Geologist

Site Manager

CEARP Manager

Comments

Lithologic Description

Samples Collected or
Other Tests Performed

3.5-36.5° SAMPLE.
Recovered 3.0/3.0° = 100%.

33.5-35.3: CLAYSTONE: dark greenish
gray (5 GY 4/1) with dark yellowish or-
ange (10 YR 6/6) mottling and along
fractures; silty; slightly weathered; moist.
35.3-36.5": SILTSTONE: light olive gray (5
Y 5/2); sandy; homogenous; moist.

36.5-38.5’ SAMPLE.

Recovered 2.0/2.0° = 100%.

36.5-37.75": SILTSTONE: Same as above
(35.3-36.5"); becomes clayier toward base;
gradational lower contact.

37.75-38.5: CLAYSTONE: light olive gray
(5 Y 5/2); trace very fine-grained sand;
silty; slightly weathered; moist.

38.5-41.5 SAMPLE.
Recovered 1.5/3.0° = 50%.

CLAYSTONE: light olive gray (5 Y 5/2)
with dark yellowish orange (10 YR 5/6)
iron staining along fractures; slightly
silty; slightly weathered; moist.

TOTAL DEPTH: 41.5¢°

Page
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Rocky Flats Plant; 903 Pad Area

LOG
OFfF
BOREHOLE

Coordinates N 35236,67 E 23504,68

Total Depth

Water Leve!

Drilling Company

Borehole /Well No. _14-87BR

Ground Surface Elevation _5855.0'

Encountered 12.5':19.0';:22.5"'

Static _5842.16' (12/01/837)

Drilling Method

Logged By J. B. Bergman Checked By

Geologist

Comments

Bovles Bros Drilter _T. Merritt
Hollow Stem Auger Drilling Fluid _JNone

Lithologic Description

Samples Collected or
Other Tests Performed

b 4

"Lv

i

’'y

AN

.
o

I

|

IMHNH

T

LT T
Y

il'TI'I

T

T

i

M

TOPSOIL

0.0-2.0° SAMPLE,

Recovered 1.8/2.0° = 90%.

0.0-0.7": TOP SOIL: grayish red (5 R 4/2);
sandy soil; abundant roots and grasses;
abundant quartzite pebbles; unconsoli-
dated; dry.

COLLUVIUM

0.7-1.8: CLAY: grayish red (5§ R 4/2);
trace very fine-grained sand; common
caliche deposits; homogenous; consoli-
dated; slightly damp.

2.0-4.0° SAMPLE,

Recovered 2.0/2.0’ = 100%.

CLAY: grayish red (10 R 4/2);, abundant
quartzite pebbles and gravels; subangular;
consolidated, abundant caliche deposits;
dry.

4.0-7.0° SAMPLE,
Recovered 3.4/3.0° = 113%.
4.0-5.2’: CLAY: same as above; dry.

RAPAHOE FORMATION

5.2-7.0": CLAYSTONE: grayish red (5 R
4/2); abundant caliche (laminae); strongly
reacts with HCI; abundant light brown (5
YR 5/6); abundant FeO nodules at 6.0-
6.2’; consolidated; dry to slightly moist.

HNu Background=0.2
OV A Background=0.0
Ludlum Background
= 0.0

No readings over
background.

Page L ot—4




LOG

OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole. Weil No. _ 14-27BR
Coordinates _N 35236.,67 E 23504,68 Ground Surface Elevation _5855.0"
Totsl Depth _32.40' Water Level Encountered 12.5';19.0':22.5"'
Static 5842 1/' {12/01/87)
Dritting Company Bovles Bros Dritler T. Merritt
Date Dritted July 21, 1987 Helper _T. High

Drilling Method

Hollow Stem Auger

Drilling Fluid

Logged By

J. B, Bergman

Checked By

Comments

None

Geologist

Site Manager

CEARP Manager

<

Ss A
Q Q ° Q ([ ]
® & Q Lithologic Description
. 9 O PR
AW R YO
20

Samples Collected or
Performed

Other Tests

7.0-9.0’ SAMPLE.

Recovered 2.0/2.0° = 100%.
CLAYSTONE: same as above;
fine-grained sand; dry.

trace very

9.0-12.0°’ SAMPLE,

Recovered 3.0/3.0° = 100%.

SANDSTONE: light brownish gray (5 YR
6/1); clay laminae; abundant moderate
yellowish brown (10 YR 5/4) mottles;
ranges from very fine-grained to medium-
grained; rounded; well sorted; weathered;
moderately consolidated; friable; slightly
moist.

12.2-12.5° SAMPLE. No recovery.

12.5-14.5 SAMPLE,

Recovered 2.3/2.0° = 115%.

CLAYSTONE: moderate yellowish brown
(10 YR 5/4); abundant, very fine-grained,
silty sand; abundant FeO nodules, light
brown (5 YR 5/6); wet at 12.5-12.7°; dry

25
20
-} -
+
ECR

v

) §

L v

T

L

from 12.7-14.5".

'\
L

A
v

14.5-17 AMPLE,

Recovered 3.0/3.0" = 100%.

CLAYSTONE: same as above; 40% clay,
30% very fine-grained sand; 30% silt;
abundant light brown (5 YR 5/6) mottles;
abundant light brown (5 YR 5/6) FeO
nodules; dry.

A
L]

'l
L]

I
1)

L
¥
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LOG

OFf

BOREHOLE

Location Rocky Flats Plant:; 903 Pad Area
Coordinates _N 35236.67 E 23504.68

Total Depth _32.40"'

Drilling Company Bovles Bras
Date Drilled July 21, 1987
Hollow Stem Auger

Drilling Method

J. B. Beraman
Geologist

Logged By

Comments

Borehole Well No. __14-87BR
Ground Surtace Elevastion _5855.0"
Water Level Encountered 12.5':19.0':22.5"

Static 5242 .16' (12/01/87)
Dritter _T. Merritt
Hetper _T. High
Drilling Fluid None )

l}
Checked By /

Q
Site Manager

CEARP Manager

Samplies Collected or
Other Tests Performed

& /8
\ Q Y

.. gQ o° $§ Lithologic Description
° & C‘; v O,.A

17.5-19.5° SAMPLE,

T Recovered 2.0/2.0° = 100%.

17.5-19.0": CLAYSTONE: same as above;
dry.

19.0-19.5: SANDSTONE: grayish orange
T pink (5 YR 7/2); abrupt contact; coarse
grained; well sorted; rounded; homoge-
nous; friable; wet.

19.5-22.5 SAMPLE.

4+ Recovered 3.0/3.0° = 100%.

19.5-21.5": SANDSTONE: same as above;
+ grades down gradient to light brown (5
YR 5/6); abundant heavy minerals; wet.
+ 21.5-22.5: CLAYSTONE: olive gray (5 Y
3/2); abundant light brown (5 YR 5/6)
T mottles; consolidated; dense; trace sand;
homogenous; dry.

L 22.5-25.5 SAMPLE

Recovered 3.6/3.0° = 120%.

4 22.5-23.8: SANDSTONE: grayish orange
pink (5 YR 7/2);, coarse-grained; well
4 sorted; rounded; common heavy minerals;
wet,

4 23.8-25.5": CLAYSTONE: olive gray (5 Y

1. -
3/2); abundant light brown (5 YR 5/6)
—_— 4 + + mottles; trace silty sand; dense; dry.
T T T Hole total depth measured to 24.40'.
! Readjust depth.
- L o -

Page
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LOG

i of
BOREHOLE
I Location Rocky Flats Plant; 903 Pad Area Borehole Well No. _14-87RR
Coordinates _N 35236,67 FE 23504,68 Ground Surface Elevation _5855.0'
) Total Depth _32.40' Water Level Encountered 12.5';19.0':22.5"'
Stetic 5842.16' (12/01/87)
Driliing Company _Bovles Brosg Dritter T. Merritt
Date Drilled July 21, 1987 Helper _T. High
Drilling Method _Hollow Stem Auger Drilling Fluid Nor}e_ »
Logged 8y J B, Beraman Checked By
Geologist Site Manager

CEARP Manager

Comments

|
I
I
I
l \° Samples Collected or
‘:Q Lithologic Description Other Tests Performed
I ] 24 4-27.4’ SAMPLE. No recovery.
i ] 27.4-29.4’ SAMPLE. No recovery.
' T T 1 29.4-30.4’ SAMPLE. No recovery.
/ 1». «L -+
l 1 ! I 30.4-32.4 SAMPLE. No recovery.
1 1 j TOTAL DEPTH: 3240’
| [ 1]
+ + +
1 ]
l + 1t 1
‘ _ | | l
l 4 + +
<+ + 4
i L1
‘ T | Jr
r _ 111
4 + ¢
‘ + + ¢
' + + 4
| 4 1+ 4
' _ N
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. j

WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; 903 Pad Area Well No. 14-87BR

Coordinates N _35236.67 E_23504.68 Elevation: Ground Surface _5855.00'

Total Depth: well _24:30" Top of Casing _ 5856.77"
lorohou32'40'

Formation of Completion Arapahoe Formation

Casing Material Sch 5, type 316 TFJ stainleggeel Casing Diameter 2" 1D
Screen Material(.010" wire wrap, type 316 TFJ _gyurtace c"mfwﬁ 5" ID

stainless steel

Date iInstalled Jyly 22-23, 1987 Approved By MQL}A 2
Installed By _J.B. Bergman Site Maphager
Geologist -

P Manager
Comments _Used Portland Type I cement and 3/8" Volclay Bentonite PeFflets as
backfill due to problems encountered with slough during installation.

3.15"'

Top of Casing 1.73'

Ground Surface
777777777 rr///

rr 777

Surface Seal

1.89 Surface Casing

e
NN

Material: Depth (1t.
Portland Type I
cement
:uruco -
16. eal
6.00 Length (ft.)
Borehole
Diameter:
Z 5"

:on}oalu
es
2.01 Length (ft.)

Filter Material: —

32-42 Silica San Top of Screen Depth: 19.00'

Well Total
Filter Pack 24-30 D"‘h ('t-)
6.50 |Length (ft.)
5.05 :eu:: Berehole
. eng Total Depth
(1t.) 32.40 (1t.)
y
w
Backtil N
7.80 |Length (ft.)} ~
o -
Backftill Matertal:_ 3/8" Volclav Bentonite Pellets and

Portland Type I cement



PROGRAM SLUGT, VERSION 4,0CT. 19835
TH1S PROGRAM CALCULATES NEAN TRANSMISSIVITIES FROM SLUB-TEST DATA BASED ON TWOD ANALYTICAL APPROACHES:
{1) METHOD OF COOPER. BREDEHOEFT AND PAPADGPULDS, 1967 (ARTICLE IN VOL.3.NO.! OF WRR ENTITLED
'RESPONSE OF A FINITE DIAMETER WELL TD AN INSTANTANECUS CHARGE OF WATER®)
{2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED
*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS®)
PESJECT ND.: 6-011B-87 CLIENT: Rockwell International
17T LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-15-87
FIELD INVESTIGATOR: Kevin McNeill
NELL NO.: 14-B7 BR

INPUT DATA ARE:

INME® CASING DIAMETER = 2,00 INCHES LENGTH OF SCREEN OR INTAKE PORTION =  4.50 FEET

INMER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES DEPTH FRCM STATIC LEVEL 70 BOTTOM OF SCREEN = 11,53 FEET
ULAMETER OF DRILLED HOLE =  7.50 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 11,30 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = O ("1 IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TINE UATA PDINTS = 42



TINE
{sec

1.00
2.00
3.00
4,00
3.00
6.00
16.00
36,00
66,00
96.00
126.00
196.00
186.00
216,00
246,00
276,00
306.00
336.00
366.00
396.00
§26.00
456,00
301,00
581,00
621,00
681,00
741,00
801.00
861.00
§21.00
981.00
1101.00
1221.00
1341.00
1611.00
1831.00
2091.00
331,00
2631.00
2931.00
323100
3531.00

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOB(H) VS. TIME

HEAD
(FEET)

1,260
1,260
1.260
1,260
1.250
1.250
1.230
1.210
1.180
1.150
£.130
1.110
1.080
1,060
1,040
1,020
,990
970
950
740
510
L300
870
840
810
J70
.740
720
700
.670
640
,600
560
.530
480
410
370
330
300
.270
. 260
240

SUCCESSIVE COMPUTED
YALUES FOR HO
(FEET)

1. 1645
L1739



R R R R R R R R R R R R R R R R R R R R R R R R PR R R R R R RS

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 7.41E-07 FT/sec = 2.26E-05 CM/sec

TRANSMISSIVITY = 8.3BE-0b FT##2/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 1.08E-06 FT/sec = 3.23E-05 CA/sec

TRANSNISSIVITY = 1, 20€-05 FT##2/sec

1

I
I



-, 11/87

Date
Measured

*xx Well Number:

12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TQC (ft)
1487BR
14.57 5856.73

water Level
Elev. (ft)

5842.1¢6



INDEX OF DATA

Boring No..  15-87/BH30-87

Completed as well? Yes

Data in File
Log of Borehole
Well Construction Summaries

— X
—X

Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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Location BQng Ela:.s Plant: 9Q3 Pad Area

Coordinates

Total Depth 27.00'

LOG
OF
BOREHOLE

Borehole/Weil No.

15-87/BH30-87

Ground Surface Elevation 5970,89'

Water Level

Drilling Company

Date Drilled June 16, 1987

Encountered 20.00'

Statie 5952.44% (12/01/87)
Bovles Bros pDriller _R. Sharp
Helper _T. Merritt
Drilling Method _ Hollow Stem Auger Drilling Fluid _Nope.

Logged By

K.D. Holliway

Checked By

Geologist

Comments

bd2ae (L,

CCEARP Manager
Sample BH308720WT doubles as sample BH308722CT due to insufficjent

recovery for two samples.

Samples Collected or
Other Tests Performed

ROCKY FLATS ALLUVIUM

0.0-2.0° SAMPLE.

Recovered 1.1/2.0° = 55%.

SANDY GRAVEL: dark yellowish brown
(10 YR 4/2); quartzite pebbles and cob-
bles; trace clay; fine-grained sand (2.0-3.5
phi); poorly sorted; roots and grasses; dry.

2.0-3.4’ SAMPLE,

Recovered 1.4/1.4° = 100%.

SANDY GRAVEL: moderate orange pink
(5 YR 8/4); quartzite cobbles and pebbles;
trace clay; fine-grained sand (2.0-1.0 phi);
dry.

3.4-4.0°, No recovery.
bit.

Drilled with center

40-7.0° SAMPLE.

Recovered 1.2/3.0° = 40%.

SANDY GRAVEL: light brown (5 YR
5/6); quartzite cobbles and pebbles; trace
clay; fine-grained sand (2.5-1.5 phi); some
caliche; very pale orange (10 YR 8/2);
damp to dry.

1.0-8.5° SAMPLE.

Recovered 1.15/1.5° = 77%.

SANDY GRAVEL: light brown (5 YR
5/6); quartzite cobbles and pebbles; trace
clay; fine-grained sand (2.5-1.5 phi); dry.

8.5-9.0’, No recovery. Drilled with center
bit.

HNu Background=0.2
OV A Background=0.0
No Ludlum readings.

0.0-9.0: Composite
sample: BH30870010.

5.0’: Field screen
readings: HNu = 5.0-
15.0; OVA = 0.1.

9.0-10.35": Waste
sample: BH308710WS.

10.0°: Field screen
readings: HNu = 5.0-
15.0, OVA = 0.1.

11.5-17.15
Composite sample:
BH30871020.

15.0": Field screen
readings: HNu =
10.0; OVA = 0.1,

20.0’: Field screen
readings: HNu = 2.0;
OVA =0.2.
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LOG
OF
BOREHOLE

Location Rocky Flats Plant: 903 Pad Area Borehole Well No. __15-87/BH30-87

Coordinates N 36020.14 E 23139.88 Ground Surface Elevation _5970,89'
Total Depth 27.00" Water Level Encountered 20.00'
Static 5952.44' (12/01/87)

Orilling Company Boyles Bros Drittler _R. Sharp
Date Drilled June 16, 1987 Helper _T. Merritt
Drilling Method Hollow Stem Auger Drilting Filuid _None .
Logged By K.D. Holliway Checked By

Geologlist Site Mansgger

CEARP Manager
Sample BH308720WT doubles as sample BH308722CT cdue to insufficient
recovery for two samples.

: fg \.0 Samples Collected or
o. o /o0 5§ Lithologic Description Other Tests Performed
“ /o v "'&
20
°

Commants

- Tos 9.0-11.5 SAMPLE
o - : : . .
S5 Recovered 1.35/2.5 = 54%. faslczgézpl‘c‘fa“’
(SO SANDY GRAVEL: same as above; dry. BH308720WT.
11.5-14.0° SAMPLE.
Recovered 1.2/2.5 = 48%.
SANDY GRAVEL: same as above; damp.
25 14.0-16.0° SAMPLE. 24.5-25.2: Bedrock
- Recovered 0.7/2.0° = 35%. sample: BH308725BR.
SANDY GRAVEL: same as above; damp.
16.0-20.0° SAMPLE,
Recovered 1.15/4.0° = 29%.
SANDY GRAVEL: light brown (5 YR
T T T 5/6) to grayish orange (10 YR 7/4) in
I 1 1 sand zone 16.80-17.10’; coarse to fine-
1 grained sand (0.5-3.0 phi); well sorted;
30 1 1 1 damp to moist.
20.0-22.0° SAMPLE.
T T T Recovered 2.5/2.0° = 125%.
1 | | GRAVEL: light brown (5 YR 5/6); some
sand; quartzite cobbles and pebbles; wet.
T T T ARAPAHOE FORMATION
T T T 22.0-24.5° SAMPLE.
- 1 1 | Recovered 2.2/2.5" = 88%.
CLAYSTONE: light olive gray (5 Y 5/2);
+ + 4 moderate reddish orange (10 R 6/6); iron
stained patches; damp to moist.
24.5-27.0° SAMPLE,
- o 4 Recovered 2.65/25’ = 106%.
CLAYSTONE: same as above; damp to
+ 4+ <4 moist.
TOTAL DEPTH: 27.00
Page 2 ot 2




Location

WELL

COMPLETION
INFORMATION

Coordinates
Total Depth: Well

Formation ot Completion

Date Installed _Jupne 17,
instalied By

Rockv Flats Plant; 903 Pad Area Well No. 15-87/BH30-87
N 36020.14 E 23139.88 Elevation: Ground Surfsce 5970.89'
22.53" Top of Casing 5972.99"'
Borehole _27.05'
Rocky Flats Alluvium
Casing Material Sch 5, type 316 TFJ stainless Casing Diameter 2" 1D
Screen Material 3.010" wire wrap, tvpe 3168%‘%‘31 Surface Casing Diameter _5" ID -
1987 stainless steel Approved By /
K.D. Holliway Sit nager
Geologist <
C Manager

Comments

Water encountered in a sandy gravel at 20.0'.

Water level in well

6/17/87 = 22.9°'.

Ground Surface

2.80"

Top of Casing

2.10'

777777777

Surface Sesl
Material:

Portland Type I

cement

3.00

Surface
Seasl

Length (ft.)

r7

2.20

Surface Casing
Depth (ft.

NNNNN..
\\ N

Borehole

2.00

Bentoaite

Seal
Length (1t.)

Filter Material: —
32-42 Silica Saf

7.53

Filter Pack
Length (ft.)

Diameter:

7.5"

of Screen Depth: 5.80'

22.

Well Total
53 Depth (tt.)

16.26

Screen
Length | 77,05
(tt.)

SBorehole
TYotal Depth

(1t.)

4.

52

Backftitl

Length (ft.)

G0° LT

Backfill Materiali_ _3/8" Volclay Bentonite Pellets




i2/711/87

Date
Measured

x*X Well Number:

09/29/87
12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
1587
20.80 5972.99
20.55 5972.99

Water Level
Elev. (ft)

5952.19
5652.44



INDEX OF DATA

Boring No.: 16-87BR

Completed as well? Yes

Data in File
X Log of Borehole
X Well Construction Summaries
Well Development Summaries
X Hydraulic Conductivity Test Data
and Results
___ X  Packer Test Data and Results
X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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BOREHOLE

Location

N 36139.59 E 23140.49
174.00"

Coordinates
Total Depth

Drilling Company Bovles Brog

Date Drilled _June 17-18, 1987: July 6-8, 1987
Drilling Method Hollow Stem Auger; Rotary Core

Logged By C.J. Wood; J.B. Bergman

Geologist

Comments

LOG
OF

Rocky Flats Plant; 903 Pad Area

Borehole/Well No. __16-87ER
Ground Surface Elevation 2969.06'
Water Level Encountered 20.0'

Static _58R8%5.51' (12/01/87)
Oriller N. Wheeler: P. Bushkovski
Helper [D. Jarvie ; K. Parker

Drilling Filuia DNone 4

%ﬁanlgcr

ARP Manager

Checked By

Surface casing set to 49.17' by Craig Wood on June 18, 1987

\o
s *
° .8_\9 Lithologic Description
g,/s

Samples Collected or
Other Tests Performed

ROCKY FLATS ALLUVIUM

0.0-2.0° SAMPLE.

Recovered 2.0/2.0' = 100%.

SANDY GRAVELS: pale yellowish brown
(10 YR 6/2); quartzite pebbles and
cobbles; subrounded to subangular; some
rock in upper 0.5%; dry.

HNu Background=0.0
OV A Background=0.0
No readings over
background.

HNu Background=
0.2-0.8.

= No OVA readings.
2.0-4.0’ SAMPLE. No readings over
Recovered 1.64/2.0° = 82%. background.
SAND AND GRAVEL: moderate brown
(5 YR 4/4); some sandy clay; quartzite
pebbles and cobbles; subrounded to sub-
angular; dry.
4.0-6.0° SAMPLE,
10 Recovered 0.95/2.0° = 47%.
SANDY GRAVEL: moderate brown (5
YR 4/4); grades into caliche; dry.
6.0-7.0' SAMPLE.
Recovered 1.45/1.0° = 145%.
SAND AND CLAY: yellowish gray (5 Y
7/2) to moderate brown (5 Y 4/4); some
quartzite cobbles; coarse sand; some
caliche; damp.
15 p
7.0-9.0' SAMPLE.
Recovered 0.9/2.0° = 45%,
SANDY GRAVEL: light brown (5 YR
6/4); quartzite pebbles and cobbles; sub-
rounded to subangular; dry.
_21
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LOG

OF
BOREHOQLE
Location Rocky Flats Plant; S03 Pad Area Borehole /Well No. _16-87ER
Coordinates _N 36139.59 E 23140.49 Ground Surface Elevation 2969.06'
Total Depth _174.00" Water Level Encountered 20.0'
Static 0885.51' (12/01/87)

Drilling Company Bovles Bros pritter N. Wheeler; P. Bushkovski
Date Drilted _June 17-18, 1987 ; July 6-8, 1987 Heiper D. Jarvie; K. Parker
Drilling Method Hollow Stem Auger ; Rotary Core oprilling Fluld ne .
Logged By C.J. VWood; J.B. Bergman Checked By /

Geologist Site Manasger

CEARP Manager
Surface casing set to 49.17' by Craig Wood on June 18, 1987.

o ®
~
Sa Qe Samples Collected or
* 0 .Gf Lithologic Description Other Tests Performed
~ A

9.0-11.0' SAMPLE,
[ Recovered 1.75/2.0° = 87%.
SANDY GRAVEL TO SANDY CLAY:

Comments

gravels moderate brown (5 YR 4/4); sand
light brown (5 YR 5/6) to dark greenish
" gray (5 GY 4/1); iron staining streaks
i | moderate reddish orange (10 R 6/6); trace
25 of caliche; weathered; dry.
<2 y L
11.0-13.0° SAMPLE.
L Recovered 2.0/2.0° = 100%.
SAND: moderate reddish orange (10 R
b 6/6); some quartzite pebbles; trace
caliche; coarse sand; weathered; damp.
13.0-15.0° SAMPLE.
: b Recovered 2.0/2.0° = 100%.
30 SANDY GRAVELS: dark vyellowish
- g " orange (10 YR 6/6) to grayish green (10
: GY 5/2); quartzite pebbles and cobbles;
T F damp to dry.
i} [ 15.0-17.0' SAMPLE,
. | Recovered 2.0/2.0° = 100%.
SANDY GRAVELS: moderate reddish
= | orange (10 R 6/6); highly weathered; nu-
e merous quartzite pebbles; trace caliche;
35 damp.

17.0-19.0° SAMPLE.

Recovered 1.7/2.0° = 85%.

SAND: moderate reddish orange (10 R
6/6); weathered; numerous quartzite peb-
- bles; damp.

40 33:3,/-
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LOG

OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole/Well No. L16-87BR
Coordinstes _N 36139.59 E 23140.49 Ground Surface Elevation 5969.06"'
Total Depth _174.00' Water Level Encountered 20.0'
Static _5885,51' (12/01/87)
Orilling Company Bovles Bros oritler _N. Wheeler ; P. Bushkovski

Date Dritted _June 17-18, 1987 ; July 6-8, 1987 Helper D. Jarvie ; K. Parker
Drilling Method Hollow Stem Auger ; Rotary Core Orilting Fluid _None

Logged By C.J. Wood ; J.B. Bergman Checked By Lﬂ%ﬂ%&
Geologist Site Manager

CEARP Manager

Comments Surface casing set to 49.17' by Craig Wood on June 18, 1987.

Samples Collected or

Lithologic Description Other Tests Performed
404
19.0-21.0° SAMPLE.
Recovered 1.7/2.0° = 85%.
SANDY GRAVEL: moderate brown (5
: YR 4/4); quartzite pebbles and cobbles;
g wet.
5 21.0-23.0’ SAMPLE.
= Recovered 1.6/2.0° = 80%.
45 = 21.0-21.9> SANDY GRAVEL: same as
- = above; wet.
F— ARAPAHOE FORMATION
= 21.9-22.6% CLAY: olive gray (5 Y 3/2):
= dry. 48.41-58.06": Packer
iy
= Test Interval #23,
= 23.0-24.0' SAMPLE. aborted test.
Recovered 0.9/1.0° = 90%.
20 - CLAY: medium light gray (N 6/0); iron
= staining moderate reddish orange (10 R
- 6/6); wet.
& 24.0-26.0' SAMPLE,
= Recovered 2.0/2.0° = 100%.
= CLAY: medium light gray (N 6/0) to
- olive gray (5 Y 3/2); moderate reddish
E;Z orange (10 R 6/6); iron staining to dark
55 o= reddish brown (10 R 4/6); highly wea- 23.90-63.55" Packer
- = thered; damp to wet. Test Interval #22.
o= 26.0-28.0' SAMPLE 57.90-67.55": Packer
o Recovered 2.0/2.0° = 100%. Test Interval #21,
P CLAY: olive gray (5 Y 3/2); iron staining failed on 2/3
— moderate reddish orange (10 R 6/6); pressure test.
o2 slightly weathered; damp.
_60
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Location Rocky Flats Plant; 03 Pad Area

LOG
OF
BOREROLE

Coordinates _N 36139.59 E 23140.49

Total Depth _174.00"

Water Leve!

Borehole  Well No. __16-87BER

Ground Surface Elevation 5969.06'

Encountered 20.0'

Static 5885.51' (12/01/87)

Drilling Company _Bovles Bros pritter N. Wheeler; P. Bushkovski
Date Drilled _June 17-18, 1987 ; July 6-8, 1987 Helper D. Jarvie; K. Parker
Drilling Method Hollow Stem Auger ; Rotary Core prining Fiuid None
Logged By C.J. Wood ; J.B. Bergman Checked By

Site Manager

Geologist

Comments

CEARP Manager
Surface casing set to 49.17' by Craig Wood on June 18, 1987.

60L

Qe
.GAQ Lithologic Description

o A

Samples Collected or
Other Tests Performed

-

28.0-29.0°' SAMPLE,

Recovered 1.4/1.0° = 140%.

CLAY: olive gray (5 Y 3/2); iron staining
moderate reddish orange (10 R 6/6);
weathered; damp.

29.0-30.0° SAMPLE,

Recovered 1.35/1.0° = 135%.

CLAY: moderate olive brown (5 Y 4/4) to
olive gray (5 Y 3/2); some iron staining
moderate reddish orange (10 R 6/6);
damp.

30.0-32.0' SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAY: moderate reddish orange (10 R
6/6) to dark reddish brown (10 R 3/4);
upper foot olive gray (5 Y 3/2), moderate
reddish orange (10 R 6/6) with iron stain-
ing throughout; some dusky yellow areas
(5 Y 6/4); highly weathered; wet.

32.0-34.0° SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAY: olive gray (5 Y 3/2); iron staining
moderate reddish orange (10 R 6/6);
weathered; wet.

34.0-36.0° SAMPLE,
Recovered 2.0/2.0° = 100%.
CLAY: same as above; wet.

36.0-38.0’ SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAY: same as above; wet.

67.55-77.20": Packer

Test Interval #20.

69.55-79.20’: Packer
Test Interval #19,

aborted test.

79.05-88.70’: Packer

Test Interval #18.

page _4 of _13




Locaeation

Rocky Flats Plant; 903 Pad Area

LOG
OF
BOREHOLE

Coordinates

N 36139.59 E 23140.49

Borehole Well No. _16-87BR

Ground Surface Elevation 5369.06"'

Total Depth _174.00" Water Lovel Encountered 20.0'
Static 5885.51' (12/01/87)
Driliing Company Boyles Bros == pritter N. Vheeler:; P. Bushkovski

Date Drilled
Oritlling Method Hollow Stem Auger ; Rotary Core priiling Fiuid

Logged By

Comments

June 17-18, 1987 : July 6-8, 1987 Heiper D. Jarvie: K, Parker

C.J. Wood ; J.B. Bergman Checked By

Geologist

None

Site Manager

CEARP Manager

Surface casing set to 49.17' by Craig Wood on June 18, 1987.

o
Qe
&Q Lithologic Description
k&

Samples Collected or
Other Tests Performed

100

i
y

HHE:

'|’|rf'

I’I'I'FH

)\
MR

1

T
IHHKHHH

38.0-40.0' SAMPLE.

Recovered 2.0/2.0° = 100%.

4 CLAY: light olive gray (5 Y 5/2); moder-
ate reddish orange (10 R 6/6) iron stain-
ing; weathered; wet.

4+ 40.0-42.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

+ CLAY: light olive gray (5 Y 5/2) with
some olive gray (5 Y 3/2) streaks; some
T moderate reddish orange (10 R 6/6) iron
L staining; weathered; wet.

42.0-44.0° SAMPLE.
T Recovered 2.1/2.0° = 105%.
CLAY: same as above; wet.

4 440 Unweathered/weathered bedrock
contact.

44.0-46.0° SAMPLE.

T Recovered 2.0/2.0° = 100%.

CLAYSTONE: brownish black (5 YR 2/1);
T unweathered.

T 46.0-48.0’ SAMPLE.
Recovered 2.0/2.0° = 100%.

CLAYSTONE: same as above.

48.0-50.0' SAMPLE.
4 Recovered 2.0/2.0' = 100%.

CLAYSTONE: same as above.

88.70-98.35": Packer

Test Interval #17.

90.70-100.35’: Packer

Test Interval #16,
aborted test.
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LOG

OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole Well No. _ 16-87BR
Coordinates _N 36139.59 E 23140.49 Ground Surface Elevation 5969.06"'
Total Depth _174.00' Water Level Encountered 20.0'
static 5885.51' (12/01/87)

Drilling Company _Bovles Bros pritter N. Vheeler; P. Bushkovski
Date Drilled __June 17-18, 1987 : July 6-8, 1987 Heiper D. Jarvie: K. Parker
Drilling Method Hollow Stem Audger ; Rotary Core Oriliing Fluid None
Logged By C.J. Wood ; J.B. Bergman Checked By M&b

Geologist Site Manager

Comments

CEARP Manager

surface casing set to 49.17' by Craig Wood on June 18, 1987.

Lithologic Description

Samples Collected or
Other Tests Performed

=
(9]

120

48.0-51.5' SAMPLE,

Recovered 2.2/3.5" = 63%.

RQD = 1.4/2.2’ = 64%.

48.0-49.4: CEMENT.

49.4-50.2’: CLAYSTONE: olive gray (5 Y
3/2); trace moderate yellowish brown (10
YR 5/4) mottles; homogenous; consoli-
dated; no sand; wet.

51.5-55.5° SAMPLE.
Recovered 4.0/4.0° = 100%.

RQD = 3.25/4.0° = 81%.

CLAYSTONE: grayish black (N 2/0)
abundant lignite stringers from 50.5-51.5;
organic rich; some sand; very fine-grained
sand; dense; consolidated; dry.

55.5-60.0° SAMPLE.

Recovered 4.5/4.5° = 100%.

RQD = 3.2/45 = 71%.

CLAYSTONE: olive gray (5 Y 3/2); trace
sand bottom 0.5’; dense; homogenous;
moist.

60.0-65.0° SAMPLE.

Recovered 1.6/5.0° = 32%.

RQD = 0.5/1.6’ = 31%.

CLAYSTONE: olive gray (5 Y 3/2); some
very fine-grained silty sand; trace organ-
ics; dense; homogenous; moist.

65.0-68.0° SAMPLE.
Recovered 2.95/3.0° = 98%.

RQD = 2.0/2.95" = 68%.
SANDY CLAYSTONE: olive gray (5 Y

3/2); trace organic fragments; sandstone

at 66.1-67.1’; very fine-grained; silty;
moist to dry.

100.50-110.15": Packer
Test Interval #135.

109.72-119.37; Packer
Test Interval #14,

119.37-129.02°; Packer
Test Interval #13,
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LOG

OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole Well No. _L6-87ER
Coordinates _N 36139.59 E 23140.49 Ground Surtace Etlevation 5969.06"'
Total Depth _174.00' Water Level Encountered 20.0'
Static 5885.51' (12/01/87)
Driling Company Bovles Bros oriter N. Wheeler; P. Bushkovski

Date Drilled _June 17-18, 1987 : July 6-8, 1987 Helper D. Jarvie; K. Parker
Drilling Method Hollow Stem Auger ; Rotary Core Dritling Fluid None

Logged By C.J. Wood; J.B. Bergman Checked By _M‘&(‘J/ﬂ—f

Geologist Site Manager

CEARP Manager

Comments Surface casing set to 49.17' by Craig Wood on June 18, 1987.

Samples Collected or

Lithologic Description Other Tests Performed
68.0-72.0° SAMPLE,
1 Recovered 3.0/4.0° = 75%.
RQD = 3.0/3.0°’ = 100%.
] CLAYSTONE: olive gray (5 Y 3/2);
abundant organics; consolidated; moist.
I 72.0-76.0' SAMPLE.
4+ Recovered 4.5/4.0° = 113%.
RQD = 3.5/4.0’ = 88%.
125 4 CLAYSTONE: olive gray (5 Y 3/2)
abundant organics; dense; moist. Last 1.0’
+ grade to dusky green (5 G 3/2) claystone
with no organics; silty; moist to dry.
76.0-80.0° SAMPLE.
T Recovered 3.2/4.0' = 80%.
| RQD = 1.85/3.2" = 58%. 129.02:138.67 Packer
76.0-76.4: CLAYSTONE; olive gray (5 Y Test Interval #12.
130 4 3/2); silty; organic rich; dense; moist.
76.4-77.2: SANDSTONE/CLAYSTONE: s
L olive gray (5 Y 3/2) and light olive gray | 131.02-140.67" Packer
[ (5 Y 5/2); interbedded medium-grained | Test Interval #11;
4 sandstone; rounded; sorted; moist. packers not scaling;
77.2-78.6". SANDSTONE olive gray (5 Y | aborted.
4+ 3/2); well sorted; rounded; medium to
fine-grained; salt & pepper texture; abun- | 132.94-142.59" Packer
<+ dant organics; moist. Test Interval #10;
135 78.6-79.2": SANDSTONE same as above | failed test.
T but more clay; damp to dry.
134.94-144.59"
T 80.0-84.0' SAMPLE. Packer Test Interval
1 Recovered 4.0/4.0' = 100%. #9; failed test.
RQD = 3.5/4.0° = 88%.
1 CLAYSTONE: olive gray (5 Y 3/2); con- 136.94-146.59": Packer
i solidated; organic rich; homogenous; | Test Interval #8,
1 damp. aborted test.
140
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Location

Rocky Flats Plant;

LOG
OF
BOREHOLE

803 Pad Area

Coordinates

N 36139.59 E 23140.49

Borehole Well No.
Ground Surface Elevation 25969.06"

16-87BR

Total Depth 174.00" Water Level Encountered 20.0'

Stetic _5885.51' (12/01/87)
Drilling Company Bovles Bros priter _N. Wheeler ; P. Bushkovski
Date Drilted _June 17-18, 1987 ; July 6-8, 1987 Hetlper D. Jarvie:; K. Parker

Drilting Method Hollow Stem Auger ; Rotary Core

Drilling Fluid

Logged By

C.J. Wood ; J.B. Bergman

Geologist

Comments

Checked By _:7§

None

N G2oe (/.

Site Manasger

CEARP Manager

Surface casing set to 49.17' by Craig Wood on June 18, 1987.

Lithologlec Description

Samples Collected or

Other Tests

Performed

\0

QQ
. qu €
o« (; ™ Q.k

84.0-88.0' SAMPLE. 140.21-149.86" Packer
T Recovered 4.0/4.0° = 100%. Test Interval #7;
RQD = 4.0/4.0' = 100%. aborted test.
T 84.0-87.7: CLAYSTONE: same as above
with some lignite stringers and trace | 142.21-151.86" Packer
+ sand: moist. Test Interval #6;
87.7-88.0: SANDSTONE: olive gray (5 Y | aborted test.
T 3/2); very fine-grained; silty; common
145 organic fragments; moist. 144.71-154.36" Packer
- T Test Interval #5;
1 88.0-92.0° SAMPLE. aborted test.
Recovered 4.0/4.0° = 100%.
4 RQD = 32/409 = 80%. 146.71-156.36": Packer
CLAYSTONE: olive gray (5 Y 3/2); con- | Lest Interval #4;
1 solidated; homogenous; trace organics; | 2borted test.
sandy top 3"; moist.
4 149.35-159.0’: Packer
92.0-96.5' SAMPLE, Test Interval #3;
130 + Recovered 4.5/4.5 = 100%. aborted test.
RQD = 4.0/4.5 = 89%.
+ CLAYSTONE: same as above; moist to | 13L.33-161.0": Packer
wet; with moderate yellowish brown (10 | 1¢st Interval #2;
T YR 5/4) siltstone nodule at 94.0-94.5"; <I* | aborted test.
wide; dry.
-
96.5-100.5° SAMPLE.
T Recovered 3.3/4.0° = 83%.
155 | RQD =0/4.0’ = 0%. 153.0-163.3Q": Packer
96.5-98.0: CLAYSTONE: olive gray (5 Y | Test Interval #1;
4 3/2); two siltstone nodules, moderate yel- failed test.
lowish brown (10 YR 5/4), approximate
4 1/4" diameter; elliptical; dry to moist.
98.0-99.8: SANDY CLAYSTONE: olive
4 gray (5 Y 3/2); very fine-grained sand;
well sorted; silty; moist.
160
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant; 903 Pad Area Borshole. Waell No. __L16-87BR
Coordinates _N 36139.59 E 23140.49 Ground Surface Elevation 2969.06'
Total Depth _174.00' Water Level Encountered 20.0'
Static 5885.51' (12/01/87)

Drilling Company Bovles Bros Driner N. Wheeler ; P. Bushkovski

Date Drilled _June 17-18, 1987 : July 6-8, 1987 Helper D. Jarvie ; K. Parker

Drilling Method Hollow Stem Auger ; Rotary Core prilling Fluid None

Logged By C.J. Wood ; J.B. Bergman Checked By __1.

Geologist Site Manager

CEARP Manager

Comments Surface casing set to 49.17' by Craig Wood on June 18, 1987.

®
Q\ ,?a NS Samples Collected or
° . :o f«Q Lithologic Description Other Tests Performed
6

1 100.5-105.0° SAMPLE.
Recovered 4.0/4.5° = 89%.
4 RQD = 4.0/4.0" = 100%.
SANDSTONE: medium gray (N 5/0); sil-
4 ica cement; fine to medium-grained;
sorted; rounded; two light brownish gray
4+ (5 YR 6/1) siltstone nodules at 102.9° and
104.2°; clayey in top 6"; salt & pepper
165 + look; moist.
+ 105.0-109.0° SAMPLE.
Recovered 4.3/4.0' = 108%.
T RQD = 3.8/4.3 = 88%.
SANDSTONE: same as above with several
T clay stringers; very dense; rock hard
i sandstone at 108.1 to 109’; very fine-
T grained; calcareous cement; reacts
170 1 strongly with HCI; moist to dry.
] 109.0-113.0' SAMPLE.
Recovered 3.3/4.0° = 83%.
4+ RQD = 1.2/3.3’ = 36%.
109.0-109.5’: SANDSTONE: medium gray
4 (N 5/0); rock hard; very dense; very fine-
grained; calcareous cement; damp.
109.5-112.3": CLAYEY SANDSTONE: me-
dium gray (N 5/0);, very fine-grained;
415 -L ‘L 4+ rounded; well sorted; increased clay with

depth; moist to damp.
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LOG
OF
BOREHOLE
Location ROCkLFlatS Plant; ©03 Pad Area Borehoie Well No. 16-87RBR
Coordinates _N 36139.59 E 23140.19 Ground Surface Elevation 5969.05'
Total Depth _174.00' Water Level Encountered 20.0'
Static 5885.51' (12/01/87)

Drilling Company Rc.les Bros prilter N. Wheeler; P. Bushkovski

Date Drilled _June 17-18, 1987 : July 6-8, 1987 nHelper D. Jarvie; K. Parker
Drilling Method Hollow Stem Auger ; Rotary Core prisling Filuig None

T
Logged By C.J. Wood; J.B. Bergman Checked By @/M,/Zﬂ

Geologlist Site Manager

CEARP Manager
Surface casing set to 49.17' by Craig Wood on June 18, 1987.

cComments

»
QS $° Se Samples Collected or
& S/ 8 .s: Lithologic Description Other Tests Pertormed

L4 GV ”&

117.0-121.0° SAMPLE,

4 + 4 Recovered 5.0/4.0° = 125%.

RQD = 5.0/5.0° = 100%.

4 + 4 117.0-118.0: CLAYEY SANDSTONE AND
SANDY CLAYSTONE: same as above
<+ 4 .L with more clay; dense; moist.

118.0-121.0: SANDY CLAYSTONE: medi-
+ + + um gray (N 5/0); fine-grained sand;
rounded; well sorted; light brownish gray
-_ <+ T T (5 YR 6/1) siltstone nodule at 120.7%;
moist.

121.0-125.0° SAMPLE.

T T T Recovered 3.7/4.0' = 93%.

RQD = 3.7/3.7 = 100%.

T T T INTERBEDDED SANDSTONE/ CLAY-
STONE: medium gray (N 5/0); very fine-
grained; silty, clayey sandstone; interbed-
_— 4 4 4 ded clay laminations; sandstone is
rounded; dense; sorted; 10° dip on frac-
ture; cross-bedded; moist.

<+ + T 125.0-129.0° SAMPLE.
Recovered 3.8/4.0° = 95%.

<+ + <+ RQD = 3.8/3.8’ = 100%.

INTERBEDDED SANDSTONE;/ CLAY-
+ T + STONE: same as above; sandstone beds 1I-
2" thick; clay beds 1-2" thick; some light
- + T T brownish gray (5 YR 6/1) siltstone nod-
ules 1" diameter; damp.

129.0-133.0' SAMPLE

Recovered 3.0/4.0° = 75%.

RQD = 3.0/3.0’ = 100%.

" INTERBEDDED SANDSTONE,/ CLAY-
1 STONE: same as above with clay layers
0.8 to 1.0’ thick.

— . Page_l.L_ ot _13
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LOG

OF
BOREHOLE
Location Rocky Flats Plant; 903 Pad Area Borehole/Well No. 16-87BER
Coordinates _N 36139.59 E 23140.39 Ground Surtace Elevation 2969.06'
Total Depth _174.00" Water Level Encountered 20.0'
Static 5885.51' (12/01/87)
Drilling Company Boyles Bros priller N. Wheeler ; P. Bushkovski

Date Drilled _June 17-18, 1987 : July 6-8, 1987 nelper D. Jarvie ; K. Parker

Drilling Method Hollow Stem Auder ; Rotary Core prilling Fluid DNone

Logged By C.J. Wood : J.B. Bergman Checked By MM@/L
Geologist Site Manager

CEARP Manager

Comments Surface casing set to 49.17' by Craig Wood on June 18, 1987.

®
q" :‘Q NI Samples Collected or
o Sl /0o .8§ Lithologic Description Other Tests Pertformed
Q C; v /SN

133.0-137.0° SAMPLE.

.L 4 4 Recovered 5.0/4.0° = 125%.

RQD = 5.0/5.0° = 100%.

+ + 4+ SANDSTONE/SANDY CLAYSTONE: me-
dium gray (N 5/0); very fine-grained,
+ 4 4 well sorted; rounded; dense; horizontal
fractures; moist to wet.

137.0-141.0° SAMPLE.

— T T T Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0' = 100%.

T T T SANDSTONE/SANDY CLAYSTONE:same
as above with medium to fine-grained
sand; damp.

T T T 141.0-145.0' SAMPLE.

Recovered 3.9/4.0° = 98%.

RQD = 3.7/3.9" = 95%,

— + + 4 SANDSTONE: medium gray (N 5/0); fine
to medium-grained sand; well sorted;
rounded; silica cement; organic fragment
in shoe¢; damp.

145.0-149.0° SAMPLE.

+ + <+ Recovered 3.2/4.0° = 80%.

RQD = 2.8/3.2’ = 88%.

T T T SANDSTONE/CLAYSTONE INTERBED-
DED: medium gray (N 5/0); clay layers
- T T T 1™ sand layers 3-6";, silty, clayey sand-
stone; dense; consolidated; moist to wet,

- Page ll of 13



LOG
OF
BOREHOLE

Location Rocky Flats Plant; 903 Pad Area

Coordinates _N 36139.59 E 23140.49

Total Depth _174.00'

Drilling Company

Rovles Bros

Date Drilled _June 17-18, 1987; July 6-8, 1987

Orilling Method Hollow Stem Auger; Rotary Core

Logged By C.J. Woad ;

J.B. Bergman

Geologist

Borehole Well No. 16-87EBR
Ground Surface Elevation 2969.06"
Water Leve! Encountered 20.0'

Stetic H5885.51' (12/01/87)
Dritter _N. VWheeler ; P. Bushkovski
Helper L. Jarvie ; K. Parker

Drilling Fluidg None

Checked By WMA

Site Manager

CEARP Manager

Surface casing set to 49.17' by Craig Wood on June 18, 1987.

Comments

'f L

.Q
Q q.

&
0

-]
0

Samples Collected or

0

®
/ Lithologic Description
L

Other Tests Performed

149.0-153.0° SAMPLE,

Recovered 4.9/4.0° = 123%.

RQD = 4.9/4.9° = 100%.

149.0-149.6: CLAYEY SANDSTONE: me-
dium gray (N 5/0); very fine-grained;
silty; rounded; damp.

149.6-153.0": CLAYSTONE: olive gray (§
Y 3/2); no sand; some organic fragments;
consolidated; moist.

153.0-157.0° SAMPLE.

Recovered 4.0/4.0° = 100%.

RQD = 4.0/4.0’ = 100%.
SANDSTONE/CLAYSTONE INTERBED-
DED: medium gray (N 5/0); very fine-
grained sand; rounded; cross-bedded; wet;
claystone layers 1"; sandstone layers 17
dense; homogenous; few organics; moist.

157.0-161.0° SAMPLE.

Recovered 3.7/4.0° = 93%.

RQD = 3.2/3.7 = 86%.

SANDSTONE: medium gray (N 5/0); some
clay lenses 1/4" to 4" wide; cross-bedded;
fine to very fine-grained; well sorted;
rounded; salt & pepper; very dense cal-
careous cemented sandstone at 157.3-
157.6"; moist to wet.

Page
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LOG

OF
BOREHOLE
Location _Rocky Flats Plant; 903 Pad Area Borehole /Waell No. _16-87BR
Coordinates _N 36139.59 E 23140.49 Ground Surface Elevation 2969.06'
Totsi Depth _174.00' Water Level Encountered 20.0'
Static 5885.51' (12/01/87)

Drilling Company Boyles Bros Oritter N. theeler: P, Bushkovski
Date Dritted _June 17-18, 1987 : July 6-8, 1987 Helper D. Jarvie ; K. Parker
Drilling Method Hollow Stem Auger; Rotary Core p,jiiing Fiuid None
Logged By C.J. Wood ; J.B. Bergman Checked By I

Geologist Site Manager

4 CEARP Manager
Surface casing set to 49.17' by Craig Wood on June 18, 1987.

Comments

Sampies Collected or
Lithologic Description Other Tosts Performed

161.0-165.0' SAMPLE,

+ 4 4 Recovered 2.9/4.0° = 73%.

RQD = 2.3/2.9" = 79%.

<+ <+ 4 161.0-161.9: SANDSTONE: medium light
gray (N 6/0); very fine-grained; calcare-
+ + 4 ous cement; very dense; strongly reacts
with HCl; damp to dry.

+ T T 161.9-163.0: SANDSTONE: medium gray
(N 5/0); very fine-grained; few clay lam-
- T T T inae; silty; rounded; cross-bedded; well
sorted; moist to wet.

T T T 163.0-163.3 CLAYSTONE: olive gray (5
Y 3/2); trace sand; dense; homogenous;
trace organics; moist to wet.

T T T 1650-169.5° SAMPLE,

Recovered 5.0/4.5° = 111%.

RQD = 5.0/5.0" = 100%.

— + 4 4 CLAYSTONE: olive gray (5 Y 3/2); con-
solidated; homogenous; no sand; trace
organics; wet.

+ + + 169.5-174.0' SAMPLE.
Recovered 5.1/5.0° = 102%.

+ + + RQD = 5.1/5.1" = 100%.
CLAYSTONE: same as above; wet.

TOTAL DEPTH: 174.0°

— 1 1 1
L - -
- <+ +
i 4 4+
1 + 4
- page L3 of _13




WELL

COMPLETION
INFORMATION

Location

Coordinates _N 36139.59 E 23140.49

Totsl Depth: wen _125.24"
Sorehole 174.00'
Formation of Completion

Rocky Flats Plant; 903 Pad Area

Arapahoe Formation

Well No. 16-87BR
Elevation: Ground Surface 5969.06"
Top of Casing 5970.98"

Casing Materiat Sch 5, type 316 TFJ stainleg%eel Casing Diameter

Screen Materiad 0.010" wire wrap, type 316 TFJ
stainless stee

Date Installed July 14-16, 1987

installed By J.B. Bergman
Geologist

2" ID

Surface Casing Digm

Approved By

2

Comments _Surface casing set to 49.17' by C.J. Wood on June 18, 19877
2.58"
Top of Casing 1.92'
Ground Surface
TTTT 77777 rr,7 /// T77
Surface Seal / // Surface Casing
Uuarurlal: // / 49.17 Depth (ft.
Portland Type I /
cement /
:nrf'act / / B
'Y
96.47 | ength (1t.)
y Borehole
Diameter:
4"
(=on:oalto
*Y )
3.03 Length (ft.)
Filter Material: — .
32-42 Silica Samn ITop of Screen Depth: 100.00°
Well Total
h (1L,
Filter Pack 125.24 Depth (1t.)
26.00 |Length {1t.)
leu:: Berehole
Leng Total Depth
25.00 (1t.) 174.00 (1)
—
13
o
O y
<
S
Backtill
48.50 |Length (1t.) g

Backfill Material:

3/8" Volclay Bentonite Pellets




PROGRAM SLUET, VERSION 4,0CT. 1965

THiZ PROGRAN CALCULATES MEAN TRANSKISSIVITIES FROM SLUB-TEST DATA BASED ON THD ANALYTICAL APPRCACHES:
{1) METHOD OF COOPER. BREDEHOEFT &ND PAPADOPULOS, 1967 (RTICLE IN VOL.3.ND.1 OF WRR ZNTITLED
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER*)
(2) WETHOD OF BOUNER AND RICE, 1576 {ARTICLE [N VOL. 12, NO.3 OF WRR ENTITLED
*A SLUG TEST FOR DETERNINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH CONPLETELY OR PARTIALLY PENETRATING WELLS')

=557eCT NO.: 6-011B-87 CLIENT: Rockwell international

172 _OCATION: Rockv Fiats Flant DATE OF SLUB TEST: 10-14-687

M

-
Pt
-

D INVESTIGATOR: Kevin McNeill

!

WELL NO.: 15-87 3R

INPUT DATA ARE:

INEF CAGING DIAMETER = 1,00 INCKES LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEfT
INNEX SCREEN OR OPEN-WOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL 70 BOTTOM 07 :REEN = °
CI-®ITER OF ORILLED HOLE = 4,00 INCHES THICKNESS 3F SATURATED AQUIFER IDNE = 4,44 F
S3TIMATED PGROSITY OF BRAVEL PACK = .25 EALLING-HEAD INDEX = 6 {("1" IF FAL.ING."0" |
NUMBER OF HEAD-TIME DATA FOINTS = 22
TINE HEAD
{sec } {FEET}
1.00 1.280
2,00 1.260
3.00 1.260
4,00 1.260
5.00 1.260
6.00 1.250
1.00 1.250
8.0 1,250
9.0 1.250
10.00 1,230



—

ALPHA

1. U00E-24

1. 000E-05

1.000E-Uo

1. 000E-07

1.000E-08

1. 000809

1. 000E-10

11,
4,
.
g
161,
221,
.00

101

281

RLI
.00
00
.00
1091,

321
701
881

00
o0
00

00
00

00

00

!

I,

250
1,250
1,250
1.250
1,250
1,240
i,
!
1
1
1

240

.240
280
240
240

240

SUCCESSIVE COMPUTED
VALUES FOR HO

{FEET)

1.2525
1.2530

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME

METHOD OF CCOPER, HREDEHUEFT AND PAPADOPULUS

COMPUTED VALUE OF HO

COMPUTED RESULTS:

1.27 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT##2/sec

STORATIVITY

1.000E-C!
1, 0008-02
1. 000E-03
1.000E-04
1.000€-05
1.000E-06
1. 000E-07
1,000E-08
1.000€-09

1,000€-10

HEAN
TRANSMIS-
SIVITY

S.0ebE-07
S 095E-08
7. G028-00
1. 49980635
2.26BE-05
3.022€-05
3. Te2E-05
4. 48BE-05

5. 213E-05

NEAN
PERMER-
BILITY
1ATIE-OE
s, Go4E-18
2,178E-07
4, 3328-07
b.586E-07
B.776E-07
1.0926-06
1.303E-06
1.514E-06

1,719E-06

1,

5
&

3'

KININUN

TRANS,

TE-O7

S21E-07

4,576E-07

5.599E-07

6'

615€-07

7.621E-07

8.

620E-07

NAXINUN
TRANS.

<
o
(3%
—
[
'
<

1.284E-04
§,728E-04
2.1628-04
2,389E-04
3,016E-04

3.A27E-04

RATIO OF
*T" SANGE
"3AR

5.702072

3733021

3.753181

5.771000

5.774183

16

AND PERMEABILITY LNITS ARE IN F¥/sec

ROOT MEAN
S3UARE OF

TINE
JEVIATIONS

336.91

360,98

361.42

361.63

36177

361.86

361.92

361.95

DIFFERENCE
IN RMS

SRR R R R R R R R R R R R R e R R R R R P R R E R R P P R R L R R R R



NETHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF IRILLZD HOLE:

PERMEABILITY = 9,52E-09 F1/sec = 2,90E-07 CW/sec

TRANSKISSIVITY = 3,28E-07 FT##2/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 1,10E-08 f7/sec = 3,34E-07 CN/sec

TRANSMISSIVITY = 3,78E-07 FT#2/sec

—

WELL NO.: 14-87 BR
INPUT DATA ARE:

SINE DIAMETER =  2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 26,00 FEET

REEN OR DOPEN-HOLE DIAMETER =  Z.00 INCHES TEPTH FROM STATIC LEVEL 7O BOTTOM OF SCREEN = 34,44 FEET

QOF DRILLED HOLE =  4.00 INCHES THICKNESS OF SATURATED ABUIFER IONE = 34,44 FEET

D POROSITY OF BRAVEL PRCK = .23 FALLING-HEAD INDEX = 0 (*1" IF FALLING,'0" IF RISING)
NUMBER OF HEAD-TIME DATR POINTS 2

m 2 ) X»

<>
=

-
f
3.00 1,260
4.00 1,260
3.00 1,250
5.00 1.250
7.0 1.250
8.00 1.250
9.00 1,250
10.00 1,250
11.00 1.250
41,00 1,250
1.0 1.250
101.00 1.250
161.00 1.250
21.00 1.240
281.00 1.240
341,00 1,240
521,00 1.280
701.00 1,240

r
<
<D



881.00 1.240
1091.00 1.240

HO WAS COMPUTED FROM KNOWN VOLUME OF SLUB
VOLUME OF SLUG ENTERED = .03270 CUBIC FEET
WETHOD OF COOPER. BREGEHOEFT AND PAPADOPULOS

COMPUTED RESULTS:

COMPUTED VALUE OF O = 1,30 FEET
NOTE: TRANSHISSIVITY UNITS ARE IN FT#42/sec AND PERWEABILITY UNITS ARE IN F7/sec

ALPHA STORATIVITY REAN NEAN NININUM LOILIT RATIO OF ROGT MEAN GIFFERENCE
TRANSM}S- PERMEA- TRANS., TRANS. ‘T® RANGE T0  SQUARE OF IN RMS
SIviTY BILITY TBAR TINE
JEVIATIONS

1.G00E-2: 1, 500€-01 §,057E-05 1.178E-06 3.0208-07 2.826E-04 6.359200 363,92 .00
{. U00E-02Z 1.000£-02 1. 28%-04 3. 130E-06 9.3178-07 8.969E-04 b.789861 366,03 - 4
1. 000€-03 1.000€-03 2.392E-04 5. 946E-06 1.713E-06 1,677€-03 7.004992 366.08 =03
1.000E-4 1. GOOE-(4 T 509E-04 1019808 2.499€-0¢6 2483803 7.011212 366,10 -.02
1.000€-5 [, 000E-~0% 4.600E-04 1,336E-63 3.266E-0b 3.230E-93 7.014784 366,12 =01
1.t0t-T2 1, 000E-0b S.bTIE-G4 1, 6ATE-05 4,019E-06 3.983E-03 7016734 366.12 -0l
[P 1. 090E~07 5.,727E-04 1993805 3,762E-00 4, 725803 7.016092 P VU
Loodte-ls £, 010E-06 TLTTIE-o4 225703 S A98E-00 SOAEIE-OS BRI 206,13 v
1.0008-2+ 1. 400E~-99 8.811E-04 2,558E-0% 6.229e-0b 5. 191E-03 1.015701 258,13 00

1. 000E-1% 1.000€~10 9.BME-D4 2.998E-05 6.955€-06 5.917E-03 7.020319 Job. 14 .00



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/14/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 48.41 - 58.06
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
Q L
G LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00005792 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 53.24 + 8.30 + .00 * 2.31 = 61.53
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000630 FT/MIN
K = .00000003 CM/SEC

P2/3 TEST
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PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/14/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 55.90 - 65.55

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08

Q L
K = ==——==—cmmee LN (--
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00007240 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 60.73 + 8.37 + .00 * 2.31 = 69.10
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000702 FT/MIN
K = .00000004 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00076023 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 60.73 + 5.72 + 11.00 * 2.31 = 91.86
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000005542 FT/MIN
K= .00000028 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/14/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 57.90 - 67.55

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08

mE N Ey N aE G W aa

Q L
K = ==—o=--o-oom- LN (--)
2 (PI) (L) (H) R
1sT P1/3 TEST
Q = INJECTION RATE = .00001448 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 62.73 + 8.31 + .00 * 2.31 = 71.04
R = BOREHOLE RARIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000136 FT/MIN
K = .00000001 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/14/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 67.55 - 77.20
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
Q L
K= =--m—meeeem- LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00014480 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

P2/3 TEST

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 72.38 + 8.41 + .00 * 2,31 = 80.79
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001200 FT/MIN
K = .00000006 CM/SEC
Q = INJECTION RATE = .00155665 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1/3 TEST

= 72.38 + 5.72 + 14.00 * 2.31 = 110.43
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000009438 FT/MIN
K = .00000048 CM/SEC
Q = INJECTION RATE = .00031133 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 72.38 + 7.92 + .00 * 2,31 = 80.29
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000002596 FT/MIN
K = .00000013 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR
ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 69.55 - 79.20
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
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Q L
K= =cmememeeenn LN (--
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00097019 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 74.38 + 7.51 + .00 ® 2.31 = 81.89
= BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000079 FT/MIN
K = .00000040 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 79.05 - 88.70

MATERTIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08

K

1sT P1/3 TEST

P2/3 TEST

Q L
------------ LN (-~)
2 (PI) (L) (H) R
Q = INJECTION RATE = .00190418 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 83.88 + 7.85 + .00 * 2,31 = 91.72
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000139 FT/MIN
K = .00000071 CM/SEC
Q = INJECTION RATE = .00638589 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1/3 TEST

= 83.88 + 5.72 + 16.00 * 2.31 = 126.56
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000338 FT/MIN
K = .00000172 CM/SEC
Q = INJECTION RATE = .00099915 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 83.88 + 7.30 + .00 * 2.31 = 91.18
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000073 FT/MIN

K = .00000037 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR
ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BEILOW G.S.): 88.70 - 98.35
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BEIOW G.S.): 103.08

Q L
K= ccmmmcecccn= LN (--
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00000000 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 93.52 + 8.31 + .00 ® 2.31 = 101.83
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000000 FT/MIN
K = .00000000 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00583563 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 93.52 + 5.72 + 18.00 * 2.31 = 140.82

R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000277 FT/MIN
K = .00000141 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00005792 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 93.52 + 8.60 + .00 * 2.31 = 102.12
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN

K = .00000002 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 90.70 - 100.35

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08

Q L
) QST R— LN (--
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00438035 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 95.52 + 8.76 + .00 * 2,31 = 104.28
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000028124 FT/MIN
K= .00000143 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 100.50 - 110.15
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
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1ST P1/3 TEST

P2/3 TEST

Q L
------------ LN(__
2(PI) (L) (H) R
Q = INJECTION RATE = .00044889 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 105.32 + 8.20 + .00 * 2.31 = 113.52
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000026 FT/MIN
‘ K = .00000013 CM/SEC
Q = INJECTION RATE = .00615420 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1/3 TEST

= 105.32 + 5.72 + 21.00 * 2.31 = 159.55
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000258 FT/MIN
K = .00000131 CM/SEC
Q = INJECTION RATE = .00044889 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 105.32 + 9.12 + .00 * 2.31 = 114.44
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000026 FT/MIN
K = .00000013 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT;: 903 PAD AREA JOB NO. 2029-17-02
| DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 109.72 - 119.37
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
Q L
O LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00044165 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 8.16 + .00 * 2,31 = 111.24
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000027 FT/MIN
K = .00000014 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .01198984 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 103.08 + 5.72 + 24.00 * 2.31 = 164.24
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000489 FT/MIN
K = .00000248 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00068782 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 103.08 + 8.29 + .00 * 2.31 = 111.37
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000041 FT/MIN
K = .00000021 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/13/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 119.37 - 129.02
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
Q L
K= m——mmmmeeeem LN (--)
2(PI) (L) (H) R
[ 3
1ST P1/3 TEST
Q = INJECTION RATE = .00046338 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + '8.30 + .00 * 2.31 = 111.38
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN
K = .00000014 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .01965725 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 5.72 + 26,00 * 2.31 = 168,86
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000779 FT/MIN
K = .000003%96 CM/SEC
25Z P1l/3 TEST
Q = INJECTION RATE = .00047062 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 8.57 + .00 * 2,31 = 111.65
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN
K = .00000014 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7,/10/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 129.02 - 138.67

MATERIAL TESTED: ARAPAHOE SANDSTONE
CZPTH TO WATER (FEET BELOW G.S.): 103.08
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1ST P1l/3 TEST

P2/3 TEST

Q L
------------ LN (--)
2(PI) (L) (H) R
Q = INJECTION RATE = .00099295 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1l/3 TEST

= 103.08 + 7.90 + .00 * 2.31 = 110.98
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000060 FT/MIN
K = .00000030 CM/SEC
Q = INJECTION RATE = .00491819 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 103.08 + 5.72 + 28.00 * 2.31 = 173.48
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000190 FT/MIN
K = .00000096 CM/SEC
Q = INJECTION RATE = .00078350 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 103.08 + 7.97 + .00 * 2,31 = 111.05
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000047 FT/MIN
K = .00000024 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029~17-02
DATE TESTED: 7/10/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 131.02 - 140.67

MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08

Q L
K = ———m=e—m——— LN (--~)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00000776 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 8.10 + .00 * 2.31 = 111.18
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000047 FT/MIN
K= .00000000 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/10/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 134.94 - 144.59
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
Q L
K = =——=—mem—————- LN (-=~)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00000078 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 8.26 + .00 * 2,31 = 111.34
R = BOREHOLE RADIUS = .17 FEET
'K = HYDRAULIC CONDUCTIVITY = .0000000005 FT/MIN
K = .00000000 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR
ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7,/10/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 144.71 - 154.36
MATERIAL TESTED: ARAPAHOE CLAYSTONE
CZPTH TO WATER (FEET BELOW G.S.): 103.08

%

Q L
R LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00054302 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 7.77 + .00 * 2.31 = 110.85
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000033 FT/MIN
K = .00000017 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR
ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/10/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 146.71 - 156.36
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
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Q L
K= ——=—commeemo LN (=--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00106276 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 8§.19 + .00 * 2.31 = 111.27
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000064 FT/MIN
K= .00000032 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR
ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/9/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 151.35 - 161.00
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 103.08
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Q L
K= =—m-mme—eeee LN (--
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00009309 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 9.64 + .00 * 2.31 = 112.72
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000553 FT/MIN
K = .00000003 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 16-87BR

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02
DATE TESTED: 7/9/87 BY: J. B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 153.35 - 163.00

MATERIAL TESTED: ARAPAHOE SANDSTONE

DEPTH TO WATER (FEET BELOW G.S.): 103.08

P2/3 TEST

mememmsssssse==-r

1ST P1/3 TEST

Q L
____________ LN (--
2(PI) (L) (H) R
Q = INJECTION RATE = .00008533 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 103.08 + 9.37 + .00 *# 2,31 = 112.45
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = ,0000000508 FT/MIN
K = .00000003 CM/SEC
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Wwell Number:

29/87

. 31/87

water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
1687BR
104 .30 5970.98
85.47 5970.98

Wwater Leve.
Elev. (ft)

5866 .68
5885.51
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Location

Rocky Flats Plant; Mound Area

LOG
OF
BOREHOLE

Coordinates

N _36424.92

E 23200.70

Total Depth 30.30'

Water Level

Borehole/ Well No.
Ground Surface Elevation _5965.56
Encountered

Static 2001,20' (12/01/87)

17-87

Nope

Drilling Company _Bovles Bros oritlter R. Sharp
Date Drilled _September 9, 1987 Helper S. Bradfield
Drilting Method _Hollow Stem Auger Dritling Fluig _Done o
Logged By R.T. Treat Checked By
Geologist
ARP Manager
Comments

Lithologic Description

Samples Collected or
Other Tests Performed

-

TOPSOIL

0.0-20’' SAMPLE,
Recovered 1.6/2.0’=80%.

0-0.3’: TOPSOIL: organic roots with some
silty sands.

ROCKY FLATS ALLUVIUM

0.3-2.02 CLAYEY GRAVELS: grayish
brown (5 YR 3/2) quartzite gravels; an-
gular, with angular and subangular cob-
bles; slightly sandy; poorly sorted; mas-
sive; moist.

2.0-3.5° SAMPLE,

Recovered 1.5/1.5° = 100%.

GRAVEL AND CLAYEY SAND: moder-
ate orange pink (5 YR 8/4); weakly ce-
mented; very calcareous; sands 2.5-2.0 phi
up to 0.5mm to 3.0mm gravels; scattered
quartzite cobbles; angular and subangular;
poorly sorted; slightly moist.

3.5-5.0' SAMPLE.

Recovered 0.8/1.5°=53%.

SANDY GRAVELS: very pale orange (10
YR 8/2) to grayish orange (10 YR 7/4);
scattered quartzite gravel and cobbles up
to 7.0mm; sands (2.0-1.5 phi) poorly
sorted, angular to subangular; slightly to
moderately calcarecous; weakly cemented;
slightly moist.

HNU Background=0.6

OV A Background=0.0

Ludlum Background=
0.0

3.,5-5.0": Readings on
core: HNU = 1.2;
OVA = 0.0.

5.0-6.5": Readings on
core: HNU = 0.0;
OVA = 1.8.

Dama l af 4




LOG
OF
BOREHOLE
Lecation _Rocky Flats Plant; Mound Area Borehole/Well No. __17-87
Coordinstes __ N 36424.92 E 23200.70 Ground Surface Elevation _5965.56
Totai Depth 30.30" Water Leve! Encountered _NoOne
statie 5951.20' (12/01/87)
Orilling Company _Boyles Bros Dritier R. Sharp
Date Drilled September 9, 1987 Helper S Bradfield
Drilling Method _Hollow Stem Auger Drilling Filuig _Done R
togged By R.T. Treat Checked By g& :
Geologist ' ite Manager
CEARP Manager
Comments
Samples Collected eor
Lithologliec Description Other Tosts Performed

e

3.0-6.5° SAMPLE.

Recovered 1.5/1.5' = 100%.

SAND AND GRAVEL: grayish orange (10
YR 7/4); quartzite gravel and cobbles
from 0.5 to 2.5mm; sand 1.5-1.0 phi,
weakly cemented; poorly sorted; angular
and subangular sand and gravel; slightly
moist.

6.5-8.0° SAMPLE.

No recovery. Drilled with center bit.

8.0-9.5° SAMPLE.

Recovered 1.2/1.5°=80%.

SAND AND GRAVEL: moderate brown
(5 YR 4/4) to light brown (5 YR 6/4);
quartzite gravel and cobbles from 0.5 to
2.5mm; sand 1.5-1.0 phi; poorly sorted;
slightly clayey; angular and subangular
sand and gravel; weakly cemented;
+ + + slightly calcareous; slightly moist.

o qr - 25_1999 SSLQIE

No recovery. Drilled with center bit.

-12.0° SAMPLE
T T T Recovered 2.0/2.0° = 100%.
LT § | | SAND AND GRAVEL: same as above;

moist.
-+ - -
12.0-14.0°' SAMPLE
<+ + 4 Recovered 1.15/2.0° = 58%.

SAND AND GRAVEL: same as above
+ -+ 4 with fewer gravels; moist to slightly
moist.

- L o -r'

Paomn__ 2 of _ 4



LOG
OF
BOREHOLE
Lecetion _Rocky Flats Plant; Mound Area Borehole/Well No. 17-87
Coordinates _ N 36424.92 E 23200.70 Ground Surface Elevation _5965.56
Total Depth 30.30" Water Leve! Encountered _None
static 2951.,20' (12/01/87)

Drilting Company _Bovlies Bros pritter R. Sharp
Date Drilled _September 9, 1987 Helper S. Bradfield
Drilling Method _Hollow Stem Auger Orilling Fluig _None

Logged 8y R.T. Treat Checked By gs QS% ot é'é
Geologist ite Mansger

CEARP Manager

Commaents

Samples Collected or
Lithologic Description Other Tosts Poerformed

e
S  ——

) ] 4,0-16.0' SAMPL
i T  Recovered 0.9/2.0° = 45%.
SAND AND GRAVEL: light brown (5 YR

T T T 5/6); scattered gravels up to 7.0mm; sub-
angular to subrounded; sand 2.0-1.5 phi;
T T T poorly sorted; slightly moist.

T T T 16.0-18.0° SAMPLE

Recovered 0.8/2.0° = 40%.

SAND AND GRAVEL: same as above;
slightly moist.

- L 2 L _13-0'12,3, SAMPLE.
Recovered 1.3/1.3° = 100%.

CLAYEY SAND AND GRAVEL: pale
yellowish brown (10 YR 6/2) to light
4 + 4 brown (5 YR 6/6); sand 2.0-1.5 phi; gravel
up to 5.5mm; poorly sorted; angular to
-— + + + subrounded; weakly cemented; moist.

T T T 19.3-20.3' SAMPLE.
Recovered 1.0/1.0° = 100%.

CLAYEY SAND AND GRAVEL: same as
above; moist to slightly moist.

4 4 4 20.3-22.3' SAMPLE.

Recovered 0.95/2.0° = 48%.

— <+ + 4 SAND AND GRAVEL: grayish orange (10
YR 7/4); sand 3.0-2.5 phi; scattered grav-
T + T els up to 4.5mm; subangular to sub-
rounded; some silt; poorly sorted; weakly

T T T cemented; slightly moist.
L - -’
I 4 4

Banma q ant



LOG
OF
BOREHOLE
Lecation _Rocky Flats Plant; Mound Area Borehole/Well No. __17-87
Coordinates _N 36424.92 E 23200.70 Ground Surface Elevation _5965.56
Total Depth _ 30.30' Water Loevel Encountered _None
statie 5951.20' (12/01/87)

Drilling Company _Bovles Bros Dritler R. Sharp
Date Drilled September 9, 1987 Helper S- Bradfield
Drilling Method _Hollow Stem Auger Drilling Fluid

Logged By R.T. Treat Checked By ii géé‘%: 29{:
Geologist ite Manager

CEARP Manager
Comments

Samples Coliected or
Lithologic Description Other Tosts Periormed

e ——————————

22.3-24.3° SAMPLE,
T T T Recovered 1.3/2. O’ = 65%.
CLAYEY SAND AND GRAVEL: same as

+ T T above with finer grained sands; slightly
moist.

- - J-
24.3-26.3' SAMPLE.

T T T Recovered 1.6/2.0° = 80%.

— i 4 $ 24.3-25.0": SAND AND GRAVEL: pale
brown (5 YR 5/2); fine-grained sand;

scattered gravels up to 1.5mm; slightly

T T T moist.
- e 3 L 3

ARAPAHOE FORMATION
o™ - o

25.0-26.3: SANDY CLAYSTONE: dark
yellowish orange (10 YR 6/6); weathered;
very sandy; FeO staining; moist.

26.3-28.3' SAMPLE.

Recovered 2.0/2.0° = 100%.

+ + 4 CLAYSTONE: pale yellowish orange (10
YR 8/6) to dark yellowish orange (10 YR

+ + <+ 6/6); some sand; moderately consolidated;
cemented; massive; severe FeO stains;
+ + 4 moist.

- T T T 28.3-30.3° SAMPLE.

Recovered 2.0/2.0° = 100%.

CLAYSTONE: medium gray (N 5/0); mas-
sive; FeO stained; moist.

TOTAL DEPTH: 30.30°

[ NN /r adl
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WELL
COMPLETION
INFORMATION

Location _Rocky Flats Plant; Mound Area Well No. 17-87
Coordingtes N 36424.92 E 23200.70 Elevation: Ground Surface 5967.56"
Total D.pth: Well 25.75" Top of Casing 5969-53'

Borehoie _32.30"
Formation of Compiletion _ Rocky Flats Alluvium

Casing Material Sch 5, type 316 TFJ Stameg%eel Casing Diameter 2" ID
Screen Material 0,010" wire wrap, type TFJ Surface Casing Diame S" ID

Date Installed Sept. 10, 1987 stainless steel Approved By o -

installed By _R.T. Treat Sits Mawager
Geologist ZZZZ% %22‘:
CE Manager

Comments _Centralizer from 15.50' to 16.65'.

3.00'

Top of Casing ] .97

r7 II]r?’m,””I

Surface Casing
2.00 |[Demth (1t.

Ground Surface
77777777 77 //

S Z

NSNS

—
NN\

Surface
2.00 |Seal
Length {ft.)
Borehole
Diameter:
7.5"
Bon:onuo
Ses
100 L:ngth (1t.)
2‘2'1.4'2 “S.j t]'jga‘l:s; Top of Screen Depth: 3.50'
Well Total
Filter Pack o5 75 |Depth (1)
22.50 |Length (ft.)
3‘“:: Borehole
Leng Total Depth
22.00f (1 32.30( (1t

2

Backtill Materiali— 3/8" Volclay Bentonite Pellets

Backtitl
6.80 |Length (ft.)

Je°ce




PROGRAM SLUGT, VERSION 4,0CT. 1985
THIS PROSRAN CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO AMALYTICAL APPROACHES:
{1) NETHOD OF COOPER, BREDEROEFT AND PAPADOPULDS, 1947 (ARTICLE IN VOL.3.NO.) OF NRR ENTITLED
*RESPONSE OF A FINITE DIAMETER MELL TO AN IMSTANTANEOUS CHARSE OF WATER®)
{2) METHOD OF BOUMER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED
*A SLUG TEST FOR DETERMIMING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
NITH COMPLETELY OR PARTIALLY PENETRATING WELLS®)
PROJECT NO.: 4-011B-87 CLIENT: Rockwel! International
ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-14-37
FIELD INVESTIGATOR: Kevia McNeill
WELL NO.: 17-87

INPUT DATA ARE:

INNER CASING DIAMETER = 2,00 INCHES LENGTH OF SCREEN OR INTAKE PORTION =  7.15 FEET

INNER SCREEN OR OPEN-HOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL 7O BOTTOM OF SCREEN = 7,15 FEET
DIANETER OF DRILLED WOLE = 7.50 INCHES THICKNESS OF SATURATED AQUIFER IONE =  7.13 FEET
ESTIMATED PORGSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 ("1® IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TINE DATA POINTS = 41



TINE HEAD
(sec j (FEET)
1,00 640
2.00 530
3,00 630
4,00 830
5.00 820
.00 529
7.00 510
8.00 510
9.00 10
10,00 610
11,00 610
12,00 800
13.00 500
14,00 . 000
15.00 .550
30.006 570
45.00 590
40,00 40
75.00 330
90.00 .520
105.00 910
120.00 300
135.00 490
150,00 480
165,00 .480
180.00 470
210.00 460
240.00 450
270.00 440
300.00 430
340,00 420
420.00 410
525,00 400
545,00 . 390
765.00 380
885,00 370
1005.00 370
1245, 00 .60
1485.00 3460
1725.00 . 350
2205.00 350

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG{H) V5. TINE

SUCCESSIVE COMPUTED
VALUES FOR HO
{FEET)

L3933
. 5606



R R R R R R R P R R M R R R R R R R R R R R E R R R R R M b
METHDD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:
6.026-05 CW/sec

PERNEABILITY = 1.98E-04 FT/sec

TRANSMISSIVITY = 1, 41E-03 FT#42/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 6.B1E-07 FT/sec = 2,08E-05 CM/sec

TRANSMISSIVITY = 4.B7E-06 FT##2/sec

——



12/11/87

Date
Measured

*x  Well Number:

12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
1787
18.33 5969.53

water Level
Elev. (ft)

5951 .20
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LOG
OF
BOREHOLE
Location : N ea Sorehole/Welit No. _17-87A
Coordinates N 35411.09 E 23200.36 Ground Surface Elevation 5967.58"
Total Depth _26.30° Water Level Encountered NOne
Static _N/A
Drilling Company _Bovyles Bros prilter T. Merritt
Drilling Method Hollow Stem Auger Drilling Fiuig None
Logged By J. B. Bergman Checked By
Geologist
- snager
Comment Core barrel and overshot rod stuck in hole. Rotary driXl moved on e
o s

hole to try to retrieve.

Abandoned hole Ior now.

Lithologic Description

Samples Coliected or
Other Tests Performed

s e———tti—
see———

TOPSOIL

0.0-2.0° SAMPLE.
Recovered 2.0/2.0° = 100%.

0.0-0.9”: TOP SOIL: moderate brown (5
YR 3/4); sand and clay with abundant
quartzite gravels; unconsolidated; poorly
sorted; abundant roots and grasses; dry.

ROCKY FLATS ALLUVIUM

[ 0.9-2.0% SAND AND GRAVEL: moderate
. brown (5 YR 3/4); abundant caliche-re-
acts strongly with HCI; abundant quartz-
ite gravels; angular; unconsolidated;
medium-grained sand; dry.

2.0-4.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

SAND AND GRAVEL: pale yellowish
F brown (10 YR 6/2); very fine-grained to
fine-grained sand; abundant quartzite
gravels; angular; abundant caliche-reacts
strongly with HCI; unconsolidated; poorly
sorted; dry.

[ 4.0-4.5° SAMPLE,

| Recovered 0.4/0.5° = 80%.

SAND AND GRAVEL: same as above;
dry.

- 4.5-5.5° SAMPLE., No recovery. Drilled
with center bit.

HNu Background=0.4
OV A Background=0.0

20.0’: Readings in
well head: HNu =
0.8; OVA = 0.6.

Page —L of 13




LOG

OF
BOREHOLE

Location i N ea Borehole/Well No. _17-87A
Coordinstes N 35411.09 E 23200.36 Ground Surtace Elevation 5967.58'
Totai Depth _26,30' Water Levei Encountered None

static _N/A
Drilling Company _Boyles Bros oriter T. Merritt
Date Dritled Auqust 6-7, 1987 Helper o. Duncan
Drilling Method Hollow Stem Auger Oritling Fiuig NO

Logged By J. B. Bergman Checked By L_:A 'g%‘ Q0 fzé Q
Geologist ite Manager

) . fEAlP Manager
Core barrel and overshot rod stuck in hole. Rotary drill moved on

hole to try to retrieve. Abandoned hole for now.

Commaents

Samples Collected or
Lithologic Description Other Tests Performed

——
—

3-6.0°' SAMPLE.
Recovered 0.5/0.5° = 100%.

SAND AND GRAVEL: pale yellowish
brown (10 YR 6/2); very fine-grained
sand; quartzite gravels; poorly sorted; un-
consolidated; dry.

Readjust depth after hole caved 1.2".

4.8-6.8° SAMPLE.

Recovered 2.0/2.0' = 100%.

SAND AND GRAVEL: grayish orange
4 + 4+ pink (5 YR 7/2) sand matrix with abun-
dant quartzite gravels; poorly sorted; un-

4 + + consolidated; angular to subrounded; very
fine-grained sand; abundant caliche-re-
+ + <+ acts strongly with HCI; dry.

- T T T 6.8-9.8° SAMPLE,

Recovered 2.0/3.0° = 67%.

+ + T SAND AND GRAVEL: pale yellowish
brown (10 YR 6/2) sand matrix; abundant
T T T quartzite gravels and pebbles; poorly
sorted; unconsolidated; angular to sub-

T T T rounded; very fine-grained sand; abun-
| dant caliche-reacts strongly with HCI;
T T T dry.
- T I I 9.8-11.8° SAMPLE, No recovery.
C 3 =3 -
11.8-13.8° SAMPLE, No recovery.
- - -J-
qr ‘r' -

- Page 2 of 3




Location

Total Depth _26,3Q'

Drilting Company

Date Drilled Auqust 6-7, 1987

17-873

N/A

Ground Surtace Elevation 2367.58'

Encountered NOne

LOG
OF
BOREHOLE
H ea Borehole/Well No.
Coordinates N 35411.09 E 23200.36
Water Level
Statie
Boyles Bros Oritter T. Merritt
Helper J. Duncan
None

Drilting Method Hollow Stem Auger

Logged By J. B. Bergman

Checked By

Oritling Filuid

LLQDW IZ@

Core barrel and overshot rod stuck in hole. Rotary drilf

Comments

Geologist

Site Manager

EARP Manasger
moved on 9

hole to try to retrieve.

Abandoned hole for now.

Sampies Collected or
Other Tests Performed

- dr
- Jp
-’ -
E o -~
——— = -
- -
- -
+ <+
‘V -
— - L 4
- -
-l -
- -
- -
—— L 3 ir
d
-*>
r
- -
L od L
- -’

13.8-16.8° SAMPLE.

I Recovered 1.5/3.0° = 50%.

SAND AND GRAVEL: pale yellowish
T brown (10 YR 6/2) sand matrix with
abundant quartzite gravels and pebbles;
T poorly sorted; very fine-grained sand;
abundant caliche-reacts strongly with
[ HCI; dry.

T 16.8-18.8° SAMPLE. No recovery.

[ 18.8-23.3' SAMPLE. No recovery.

) -

L

e

23.3-26.3' SAMPLE.

4 Recovered 5.0/3.0° = 167%.

23.3-25.9": SANDY CLAY AND GRAYV-
<+ EL: pale yellowish brown (10 YR 6/2)
sandy clay matrix; abundant quartzite
T gravels; rounded; poorly sorted;
unconsolidated; very fine-grained sand;
+ wet.

1 ARAPAHOE FORMATION

[ 25.9-26.3: CLAYSTONE: moderate olive
1 brown (5 Y 4/4); consolidated; homoge-
nous; weathered; dry.

T TOTAL DEPTH: 2630’

-

-

3

of
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LOG
OF
BOREHOLE
tocation Rocky Flats Plant; Mound Area Borehole/Well No. 18-878R
Coordinates _N 36413.74 E 23231.24 Ground Surface Elevation _5967.38"'
Total Depth 148.00' Water Loevel Encountered _16.8'
Static 5939.13' (12/01/87)

Drilling Company _Bovles Bros orilter _T, High; P. Bushkovski

Date Drilled _Auqust 5-6,: Aueyst 18-20, 1987 Helper _R. Sharp; K. Parker

Drilling Method Hollow Stem Audger: Rotary Core Orilling Fiuid _None: 0.0 - 54.0°

¥ : -
Logged By [.A. Gregory-Frost; K.D. Holliway Checked By ater: 54.0 - 148.0°

Geologist ﬁﬂyf%}é’:g.gov

AEARP Manager
Surface casing set to 52.7' August 10, 1987 by L.A. Gregorv-Frost

Comments

OPSOIL HNu Background=0.4
OV A Background=0.2
0.0-2.0' SAMPLE, No readings over
Recovered 1.8/2.0° = 90%. background.

0.0-04': SANDY TOPSOIL: moderate
brown (5 YR 3/4); rooted; grasses; occa-
sional subangular quartzite pebbles;
slightly calcareous; unconsolidated; dry.
0.4-1.8: GRAVELLY TOPSOIL: grayish
brown (5 YR 3/2); sandy gravel; quartzite
pebbles and cobbles; angular to subangu-
lar; up to 0.25° diameter; calcareous; un-
consolidated; dry.

o ®
ss 3. Qe Samples Collected or
® o. Oqo 6} Lithologic Description Other Tests Performed
/o vV /e~
O——

ROCKY FLATS ALLUVIUM

1.8-2.0’: SAND: dark yellowish brown (10
YR 4/2); fine to medium-grained sand;
subangular to rounded; moderately sorted;
quartzite pebbles; subangular; caliche de-
posits; very calcareous; unconsolidated;
dry.

2.0-4.0° SAMPLE

Recovered 1.9/2.0° = 95%.

2.0-2.6”: SAND: moderate yellowish brown
(10 YR 5/4) to grayish orange (10 YR
7/4); very fine to fine-grained; rounded;
well sorted; clayey; occasional subangular
quartzite pebbles and cobbles; caliche de-
posits; very calcareous; consolidated; dry.

Page —1 ot 15



LOG
OF
BOREHOLE

Location Rocky Flats Plant; Mound Area
Coordinates _N 36413.74 E 23231.24

Tots! Depth _148.00'

Orilling Company Bovles Bros

Date Drined _Auqust 5-6; August 18-20, 1987
Drilling Method Hollow Stem Auger: Rotary Core

Logged By _L.A. Gregory-Frost; K.D. Holliway
Geologist

Comments face casing set to 52.7'

Borehole/Well No. 18-87BR
Ground Surface Elevation _5967.38"
Water Level Encountered _1/.8"'

Static 5939.13' (12/01/87)
oritter _T, High: P. Bushkovski
Hetper _R. Sharp. K. Parker
Drilling Fluid _None: 0.0 - 54,0

Checked By ___ ater: 54.0 - 148.0'_>w-)

Site Manager

CEARP Manager

o o
P Qe Samples Collected or
° .i: Lithologic Description Other Tests Pertormed

b

A
RRBMBINUILAL 7636y,

+
R

I

.

2.6-4.0: SANDY GRAVEL: moderate yel-
" lowish brown (10 YR 5/4) to grayish or-
ange (10 YR 7/4); medium to coarse-
grained sand; rounded to subangular; well
sorted; quartzite pebbles and cobbles;
subangular to angular; caliche deposits
crystalline and chalky; very calcareous;
unconsolidated; dry.

4.0-7.7° SAMPLE.

L Recovered 2.0/3.7’=54%.

GRAVEL: moderate yellowish brown (10
- YR 5/4) to grayish orange (10 YR 7/4);
medium to very coarse-grained; sandy;

L poorly sorted; subangular; unconsolidated

with occasional clayey consolidated zones;

- granite and quartzite pebbles and cobbles;

subangular to angular; very calcareous;
caliche deposits; dry.

7.7-10.2' SAMPLE., No recovery.
10.2-12.7 SAMPLE. No recovery.
12.7-15.2 SAMPLE. No recovery.

Cuttings and rig response indicate
drilling in gravel with cobbles.

127.00-136.85™:
Packer Test Interval
#3,

133.20-142.85"
Packer Test Interval
#1.

Page 2 or 14
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LOG
OF
BOREHOLE
tocation Rocky Flats Plant; Mound Area Borehole / Well No. 18-87BR
Coordinates _N 36413.74 E 23231.24 Ground Surface Elevation _5967.38'
Total Depth 148.0Q" Water Level Encountered 14/.8'
Static 5939.13' (12/01/87)

Drilling Company _Bovles Bros priter _T, High: P. Bushkovski

Date Orilled Auqust 5-6; Augqust 18-20, 1987 Helper R. Sharp: K. Parker

Drilling Method Hollow Stem Auger: Rotary Core oprilling Fluld

Logged By L.A. Gregory-Frost; K.D. Holliway checked By

Water: 54.0 - 148.0'

Geologist

Site Mansger”

CEARP Manager

Surface casing set to 52.7' Auqust 10, 1987 by L.A. Greqory-Frost

Comments

Samples Collected or
Other Tests Performed

\.
) L]
9 Q Lithologic Description
N
™) A

o

+

15.2-17.7 SAMPLE,

Recovered 0.9/2.5 = 36%.

16.6-17.7: SAND: moderate yellowish
brown (10 YR 5/4) to moderate brown (5
YR 4/4); medium to very coarse-grained;
predominantly very coarse-grained; sub-
angular; poorly sorted; abundant quartzite
and granite pebbles and cobbles; suban-
gular to rounded; slightly clayey; uncon-
solidated, loose grains; moist to saturated.

17.7-20.2 SAMPLE.

Recovered 0.6/2.5 = 24%.

SANDY GRAVEL: moderate yellowish
brown (10 YR 5/4); quartzite and granite
pebbles and cobbles; subangular; very
sandy; very coarse-grained; rounded to
subangular; well sorted; unconsolidated;
saturated.

20.2-22.7 SAMPLE.

Recovered 1.9/2.5° = 76%.

GRAVEL: moderate yellowish brown (10
YR 5/4); quartzite and granite pebbles
and cobbles; rounded to subangular; fine
to very coarse-grained; sandy; angular to
rounded; poorly sorted; slightly clayey;
unconsolidated; saturated.

22.7-25.2° SAMPLE. No recovery.

ARAPAHOE FORMATION

24.6-25.2: CLAYSTONE: base 0.6’ of sam-
ple tube coated with clay.

53.85-63.00":
Test Interval #12.

Packer

Page 3

of 14




LOG
OF
BOREHOLE
Location Rocky Flats Plant; Mound Area Borehole/Well No. 18-87BR
Coordinstes _N 36413.74 E 23231.24 Ground Surtace Elevation _5967.38'"
Total Depth __148.00' Water Level Encountered _]15.8'
Statiec 5939.13' (12/01/87)

Orilling Company _Bovles Bros pritter _T, High: P. Bushkovski
Date Drilled _Auqust 5-6; August 18-20, 1987 Helper _R. Sharp; K. Parker

Dritling Method Hollow Stem Auger: Rotary Core Drifling Fiuid

Logged By

Comments

L.A. Gregory-Frost; K.D. Holliway Checked By

None: 0.0 - 54.0'

Water: 54.0 - 148.0°

oy

Geologist

Site Manager

CEARP Manager

Surface casing set to 52.7' August lO, 1987 by L.A. Gregory-Frost

$ °
; -~ Q. \.
08/l ‘\Q Lithologic Description
Q& 0‘ v /e TS
6

Samples Collected or
Other Toests Performed

25.2-27.7 SAMPLE, No recovery.
T CLAYSTONE: on outside of sample tube.

T 27.7-30.2' SAMPLE. No recovery.

T 30.2-32.7 SAMPLE. No recovery.

T 32.7-35.2' SAMPLE.
i Recovered 1.7/2.5° = 68%.

CLAYSTONE: light olive gray (5 Y 5/2);
silty; occasional fractures; occasional
moderate yellowish brown (10 YR 5/4)
L mottling; carbonaceous debris; consoli-
dated; weathered; dry to moist.

T 352-37.77 SAMPLE.
4 Recovered 2.2/2.5° = 88%.

CLAYSTONE: same as above; dry to
T+ moist.

+ 37.7-40.2°’ SAMPLE.
Recovered 2.5/2.5’ = 100%.

T CLAYSTONE: light olive gray (5 Y 5/2);
] silty; occasional fractures-dark yellowish
" orange (10 YR 6/6); occasional carbona-
ceous debris; rare carbonized plant leaf
" casts on bedding planes; consolidated;
1 weathered; moist.

-

63.00-72.65": Packer
Test Interval #11,

73.47-83.12": Packer
Test Interval #10.

Page




Location Rockv Flats Plant; Mound Area
N 36413.74

Coordinates

LOG
OF
BOREHOLE

E 23231.24

Total Depth _148.00"

Water Level

Drilling Company &zlgs Bros
Auqust 5-6; Aucust 18-20, 1987

Date Orililed

Driller

Borehole/ Well No.
Ground Surface Elevetion
Encountered _16.8"'

18-87BR
2967.38"

Static D5939,13' (12/01/87)

7. High: P. Bushkovski

Helper

R. Sharp; K. Parker

Drilling Method Hollow Stem Auger: Rotary Core priiling Fluid

Logged By

L.A. Gregory-Frost; K.D. Holliway checked By

None: 0.0 - 54.0'
Water: 54.0 - 148.0'

Geologist

Commaents

Site Mansger

CEARP Manager

Surface casing set to 52.7' Auqust 10, 1987 bv L.A. Gredorv-Frost .

Lithologic Deacription

Samples Coliected or
Other Tests Performed

100

40.2-42.7 SAMPLE,

Recovered 3.0/2.5 = 120%.

40.2-42.3: CLAYSTONE: light olive gray
(5 Y 5/2) and moderate yellowish brown
(10 YR 5/4); silty; trace very fine-grained
sand at base; weathered; moist.

42.3-42.7: CLAYSTONE: dark gray (N
3/0) with moderate yellowish brown (10
YR 5/4) and dark yellowish orange (10
YR 6/6) along fractures; silty; trace very
fine-grained sand; weathered; moist.

42.7-45.2 SAMPLE.

Recovery 2.5/2.5° = 100%.

42.7-44.7: CLAYSTONE: dark gray (N
3/0) with moderate yellowish brown (10
YR 5/4) mottling; abundant carbonaceous
debris; abundant coalified plant debris;
silty; consolidated; weathered; moist.
44.7-45.2: CLAYSTONE: moderate yellow-
ish brown (10 YR 5/4) and grayish black
N 2/0); hard; coal lenses; abundant coali-
fied plant material; broken up; light olive
gray (5 Y 6/1) rooted claystone at base;
weathered; dry to moist.

45.2-47.7 SAMPLE.
Recovered 2.5/2.5° = 100%.

CLAYSTONE: dark gray (N 3/0) with
dark yellowish orange (10 YR 6/6) along
fractures; silty; trace very fine to fine-
grained sand; consolidated; weathered;
moist.

83.15-92.86" Packer
Test Interval #9.

86.40-96.05’: Packer
Test Interval #8.

88.40-98.05": Packer
Test Interval #7.

98.05-107.70’: Packer
Test Interval #6.
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LOG
OF
BOREHOLE
Location Rockv Flats Plant: Mound Area Borehole/Well No. 18-87BR
Coordinates _N 36413.74 E 23231.24 Ground Surface Elevation _5967.38"
Total Depth _148.00" Water Level Encountered _16.R'
Statiec 5939.13' (12/01/87)
Drilling Company _Bovles Bros oritler _T, Hicgh: P, Bushkovskd
Date Drilled __Auqust 5-6; August 18-20, 1987 Helper _R. Sharp; K. Parker
Drilling Method Hollow Stem Auder: Rotary Core Orilling Fluid Nope: 0.0 - 54.0°' \
: . - '
Logged 8y _L.A. Gregory-Frost; K.D. Holliway Checked By ___ hater: 54.0 - 148.0 A\
Geologist Site Manager

CEARP Manager

Comments Surface casing set to 52.7' Auqust 10, 1987 by L.A. Gregory-Frost

\.o Sampies Colliected or
o N Lithologic Description Other Tests Performed
1004 _ =

47.7-50.2' SAMPLE.
" Recovered 2.5/2.5° = 100%.

47.7-48.5: CLAYSTONE: same as above
T (45.2-47.7°); moist.
48.5-50.2: CLAYSTONE: dark gray (N
T 3/0); silty; trace very fine-grained sand;

calcareous deposits along fractures; con-
solidated; unweathered; moist,

50.2-52.77 SAMPLE.,
Recovered 2.5/2.5° = 100%.

CLAYSTONE: same as above (48.5-50.2°); 107.70-117.35"

4 moist. Packer Test Interval
#35.

—
wn

34.0-56.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

4+ RQD = 1.85/2.0" = 92.5%.

CLAYSTONE: olive black (5 Y 2/1); some
- silt; some very fine-grained sand at 55.0°;
dry.

56.0-58.0' SAMPLE,
[ Recovered 0.6/2.0° = 30%.

RQD = 0.0/0.6' = 0%.

56.0-57.3": CLAYSTONE: olive black (5 Y
2/1); some silt; some sand; trace plant fos-
sils; dry.

E

=
bt
o

58.0-60.0°' SAMPLE.
Recovered 2.7/2.0" = 135%.

RQD = 1.19/2.7° = 44%.

57.3-58.0": CLAYSTONE: recovered core
from previous run; same as 56.0-57.3’; dry. | 117.35-127.00":
58.0-60.0": CLAYSTONE: olive black (5 Y | Packer Test Interval
2/1); some silt; trace sand; brittle; damp. #4,

[
o
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LOG
OF
BOREHOLE
Location Rockv Flats Plant; Mound Area Borehole/Well No. 18-87BR
Coordinates _N 36413.74 E 23231.24 Ground Surtace Elevation _5967.38'
Yotal Depth _148.00' water Level Encountered 16 R'
static 5939.13' (12/01/87)

Orilling Company _Bovles Bros orinter _T. High: P. Bushkovski
Date Drilled _Auqust 5-6; Auaust 18-20, 1987 Hetper _R. Sharp; K. Parker

Drilling Method Hollow Stem Auder: Rotary Core Drilling Fluld

Logged By

Comments

‘. \
Oy .:
c«'
120

L.A. Gregory-Frost; K.D. Holliway checked By

None: Q.0 - 54.0°

Water: 54.0 - 148.0"

Geologist

Site Manager

CEARP Manager
Surface casing set to 52.7' August 10, 1987 by L.A. Gregory-Frost

(

Q.
§ Lithologic Description

.&

Samples Collected or
Other Tests Pertormed

[
i

140

60.0-65.0°’ SAMPLE,

Recovered 4.25/5.0° = 85%.

RQD = 2.25/4.25 = 53%.

T 60.0-61.45: CLAYSTONE: greenish black
(5 GY 2/1) to olive black (5 Y 2/1); trace
T silt; brittle; damp.

61.45-64.25’: CLAYSTONE: olive black (5
T Y 2/1) to dark gray (N 3/0); trace sand;
damp.

65.0-69.0°’ SAMPLE.
Recovered 2.4/4.0' = 60%.

1 RQD = 1.30/2.4’ = 54%.

CLAYSTONE: medium dark gray (N 4/0)
to dark gray (N 3/0); some silt; trace
sand; trace plant fossils; damp.

»
L)

69.0-73.0° SAMPLE.

# Recovered 3.0/4.0° = 75%.

RQD = 0.0/3.0° = 0%.

+ 69.0-69.6": CLAYSTONE: same as above;
damp.

T 69.6-73.0: CLAYEY SILTSTONE: dark
greenish gray (5 GY 4/1) to dark gray (N
3/0); some silt; some clay; some sand, 2.0-
[ 3.0 phi; fairly well cemented; fairly well
T sorted; damp.

123.55-133.20";
Packer Test Interval
#2,
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Location Rocky FPlats Plant: Mound Area
Coordinates _N 36413.74

E 23231.24

Total Depth 148.00"

Drilling Company

Bovles Bros

LOG
OF

Date Drilled _Auqust 5-6; Auqust 18-20, 1987

Orilling Method Hollow Stem Auger: Rotary Core
Logged By _L.A. Gregory-Frost; K.D. Holliway

Comments

Geologist

BOREHOLE

Sorehole/Well No. 18-87BR
Ground Surface Elevation _5967.38"'
Water Level Encountered _]l(6.R'

Statle 5939.13' (12/01/87)
oritter _T, High: P. Bushkovski
Helper _R. Sharp; K. Parker

Drilling Fluid Nope: 0.0 - 54,0°
Water: 54.0 - 148.0°

Site Manager

Checked By

CEARP Manager

Surface casing set to 52.7" August 10, 1987 by L.A. Gregorv-Frost

Samples Collected or
Other Tests Performed

145

73.0-77.0° SAMPLE.

T Recovered 2.2/4.0° = 55%.

RQD = 0.90/2.2’ = 68.2%.

T 73.0-74.35" CLAYEY SANDSTONE:
medium gray (N 5/0) to medium dark
T gray (N 4/0); some clay; sand 2.0-3.0 phi
well sorted; poorly cemented; damp.

T 74.35-75.20m SANDY SILTY CLAY-
] STONE: medium gray (N 5/0) to medium
[ dark gray (N 4/0); some very fine-grained
1 sand; some silt; some plant fossils; damp.

4 77.0-79.0° SAMPLE.
Recovered 2.6/2.0° = 130%.
RQD = 1.13/2.6° = 43.1%.

—
O

75.20-76.0": CLAYSTONE: silty core re-
- covered from previous run; same as 74.35-
75.20°.

F 77.0-77.9" SILTY CLAYSTONE: dark gray
(N 3/0) to olive black (5 Y 2/1); some silt;
T damp.

77.9-79.0": CLAYEY SILTY SAND: dark
T gray (N 3/0) to olive black (5 Y 2/1);
very fine-grained, 8.5-4.0 phi; trace plant
[ fossils; slightly damp.

T 79.0-81.0° SAMPLE.
i Recovered 2.0/2.0° = 100%.

RQD = 1.6/2.0° = 80%.
4+ SILTY CLAYSTONE: olive black (5 Y
2/1); some silt; trace very fine-grained
- sand; some plant fossils; slightly damp.

'

'y

Il

L

L od
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Location

Rockv Flats Plant; Mound Area

LOG
OF
BOREHOLE

Coordinates
Total Depth

N 36413.74 E 23231.24

148.00'

Water Level

Borehole/ Well No.
Ground Surface Elevstion _5967.38'

18-87BR

Encountered _16.8'
Statie 5939.13' (12/01/87)

Drilling Company _PBovles Bros oritter _T, High. P. Bushkovski
Auqust 5-6; Auqust 18-20, 1987 Helper _R. Sharp; K. Parker

Date Drilied

Drilling Method Hollow Stem Auger: Rotary Core Drilling Fluid

Logged By

Comments

L.A. Gregory-Frost; K.D. Holliway Checked By

None: 0.0 - 54.0" N
Water: 54.0 - 148.0M

Geologist

O

Site Manager

CEARP Manager

Surface casing set to 52.7' Auqust 10, 1987 bv L.A, Greqorv-Frost

Lithologic Description

Samples Collected or
Other Tests Performed

81.0-85.0° SAMPLE,
Recovered 4.0/4.0° = 100%.

RQD = 2.85/4.0’ = 71.3%.

81.0-84.4: SILTY CLAYSTONE: dark
greenish gray (5 GY 4/1) to olive black (5
Y 2/1); some silt; trace fine-grained sand;
some plant fossils; damp.

84.4-85.0" CLAYSTONE: medium dark
gray (N 4/0); moist.

85.0-88.0°' SAMPLE.

Recovered 0.8/3.0° = 27%.

RQD = 0.47/0.80’ = 50%.

SILTY CLAYSTONE: dark gray (N 4/0);
some silt; damp to moist.

88.0-90.0° SAMPLE,

Recovered 0.8/2.0° = 40%.

RQD = 0.0/0.8° = 0%.

CLAYSTONE: olive black (5 Y 2/1); trace
silt; moist.

90,0-92.0° SAMPLE.
Recovered 1.9/2.0° = 95%.

RQD = 1.81/1.9" = 95%.

SILTY CLAYSTONE: olive black (5 Y
2/1) to dark gray (N 3/0); some silt; some
very fine-grained sand; occasional plant
fossils; dry.

92.0-94.0’' SAMPLE.

Recovered 2.2/2.0' = 110%.

RQD = 1.8/2.2’ = 81.8%.

SILTY CLAYSTONE: same as above; dry.

Page
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; Mound Area Borehole/Well No. 18-87BR
Coordinates _N 36413.74 E 23231.24 Ground Surtace Elevation _5967.38'
Total Depth _148.00° water Level Encountered _14.8'
Static _5939.13' (12/01/87)

Drilling Company _Bovles Bros Driller i ; P, vski

Date Drilled __Auqust 5-6; Augqust 18-20, 1987 Metper _R. Sharp ; K. Parker

Orilling Method Hollow Stem Auger: Rotary Core Drilling Fluid Nope ; 0.0 - 54.0'

Logged By _L.A. Gregory-Frost, K.D, Holliway Checked By Water: 54.0 - 148'0'2\
Geologist Site Manager”

CEARP Manager
Comments —Surface casing set to 52.7' August 10, 1987 hy L.A. Gredory-Frost

v ®
;: NS Qe Samples Collected or
S/l .F*Q Lithologic Description Other Tests Performed

94.0-97.0° SAMPLE.
T T T Recovered 1.3/3.0° = 43.3%.
RQD = 0.0/1.3’ = 0.0%.
T T T SILTY CLAYSTONE: same as above; dry.

T T T 97.0-99.0° SAMPLE.

Recovered 3.0/2.0° = 150%.

RQD = 0.0/3.0° = 0.0%.

| SILTY CLAYSTONE: same as above;
dry.

- - -

99.0-101.0' SAMPLE.

+ + 4 Recovered 2.0/2.0° = 100%.

RQD = 1.0/2.0’ = 50%.

SILTY CLAYSTONE: olive black (5 Y
2/1) to dark gray (N 3/0); some silt; some
+ + 4 very fine-grained sand; occasional plant
fossils; small stringers of coal from
— T T T+ 100.00-100.25’; dry.

T T T 101.0-104.0° SAMPLE.
Recovered 1.3/3.0° = 43%.

T T T RQD=00/13=0.0%.
SILTY CLAYSTONE: same as above; ex-
cept no coal; dry.

- - -

104.0-107.0° SAMPLE.

- T T T Recovered 3.75/3.0° = 125%.

RQD = 3.27/3.75" = 87.2%.

SILTY CLAYSTONE: same as above; re-
covered 0.75° silty claystone (same de-
scription) core from previous run; dry.

- - -

Page
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LOG

OF
BOREHOLE
tocation Rocky Flats Plant: Mound Area Borehole/Well No. 18-87BR
Coordinstes _N 36413.74 E 23231.24 Ground Surtace Elevation 5967.38'
Total Depth _14R,00' Water Level Encountered _1(.8'
Statie 5939.13' (12/01/87)

Drilling Company _Bovles Bros oritter _T, High: P, Rushkovski

Date Driltea _Auqust 5-6; Auygust 18-20, 1987 Helper _R. Sharp: K. Parker

Drilling Method Hollow Stem Auger: Rotary Core Driiling Fluld None: Q.0 - 54.0' N

Logged By L.A. Gregory-Frost; K.D. Holliway Checked By Water: 54.0 - 148.0°
Geologlst Site Mansger

CEARP Manager
Surface casing set to 52.7' August 10, 1987 by L.A. Gregory-Frost

®
. \o Samples Collected or
b& Lithologle Description Other Tosts Pertormed
.

107.0-110.0°' SAMPLE.

T T T Recovercd 2. 8/3 0’ = 93.3%.

RQD = 0.45/2.8' = 16%.

T T T 107.0-109.15": SILTY CLAYSTONE: same
as above; dry.

T T T 109.15-109.80: CLAYEY SANDSTONE:
| very light gray (N 8/0) to dark gray (N
T T T 3/0); sand 3.0-4.0 phi, subrounded; well
cemented; calcareous; dry.

Commaents

110.0-111.0° SAMPLE,

Recovered 1.0/1.0° = 100%.

+ 4 4+ RQD =0.0/1.0" = 0.0%.

SANDSTONE: very light gray (N 8/0) to
medium dark gray (N 4/0); very fine-

- - -
grained; well cemented, calcareous cemen-
+ + 4 tation; some plant fossils; some cross bed-
ding; dry.

]! ] 111.0-115.0' SAMPLE,
T Recovered 2.4/4.0° = 60%.

- - -’ RQD = 0.0/2.4, = 0.0%.

111.0-112.0> CLAYSTONE AND SAND-
+ 4+ 4 STONE: same as above; except have a
quartzite rock at 111.20; dry.

<+ + 4 112.0-113.15: SANDSTONE: medium gray
(N 5/0) to medium dark gray (N 4/0);
— + + 4+ sand 3.5-2.5 phi, fairly well sorted; sub-
angular to subrounded; some clay;, some
T + 1 lamination; damp.

) 113.15-113.40; SILTY CLAYSTONE: dark
T T - gray (N 3/0); some silt; fairly well ce-
mented; dry.
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LOG

OF
BOREHOLE
Location Rocky Flats Plant: Mound Area S8orehole/Well No. 18-87BR
Coordinates _N 36413.74 E 23231.24 Ground Surface Elevation _5967.38"'
Tote! Depth _148.00° Water Level Encountered _16.8"'
stetic 5939.13' (12/01/87)

Orilling Company _Bovles Bros Dritter _T, High : P. Bushkovski

Dste Driled __Auqust 5-6; Auyqust 18-20, 1987 Helper _R. Sharp; K. Parker

Drilling Method Hollow Stem Auder : Rotary Core Orilling Fluid _Nope: 0.0 - 54.0° R

Logged By _L.A. Gregory-Frost; X.D. Holliway Checked By Water: 54.0 - 148.0
Geologist Site Manager

CEARP Manager
Surface casing set to 52.7' August 10, 1987 hy L.A. Gredory-Frost

Comments

\'. Sampies Collected or
*Q Lithologic Description Other Tests Pertormed
o0

115.0-117.0° SAMPLE.

T T T Recovered 0.9/2.0° = 45%.

RQD = 0.0/2.0’ = 0.0%.

T T T CLAYEY SANDSTONE: same as above;
except sand 3.0-3.5 phi; small clay lenses;
T T T damp.

T T ¢ 117.0-119.0’ SAMPLE,

Recovered 1.3/2.0° = 65%.

RQD = 0.40/1.3° = 30.8%.

117.0-118.15: SILTY CLAYSTONE: dark
gray (N 3/0); fairly well cemented; dry.

+ + 4+ 118.15-118.30: SANDSTONE: medium
gray (N 5/0) to medium dark gray (N
4/0); sand 3.0-4.0 phi, fairly well sorted;
some cementation; damp.

1119.0-121.5° SAMPLE.

Recovered 4.25/2.5° = 170%.

RQD = 3.55/4.25’ = 83.5%.

SILTY CLAYSTONE: olive black (5 Y
-+ <+ 4 2/1) to dark gray (N 3/0); recovered 1.90°
of silty claystone and sandstone core
b from previous run; some sand in lenses;
slightly damp to dry.

121.5-124.0° SAMPLE.
-— + T T Recovered 2.8/2.5 = 112%.

RQD = 2.64/2.8' = 94.3%.

[SILTY CLAYSTONE: same as above; in-
J terbedded sandstone; 3.0-4.0 phi; fairly
well cemented; occasional plant fossils;
L slightly damp to dry.

-~ - L of
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L
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LOG

OF
BOREHOLE
tecstion Rocky Flats Plant: Mound Area Sorehole/Well No. 18-37BR
Coordinates _N 36413.74 E 23231.24 Ground Surface Elevation _5967.38'
Total Depth 148.00°' Water Level Encountered _16.8'
Statie 2939,13' (12/01/87)

Orilling Company _Bovles Bros Dritter _T, High : P. Bushkovski

Date Dritled __Auqust 5-6; August 18-20, 1987  Helper R. Sharp; K. Parker

Orilling Methed Hollow Stem Auger : Rotary Core Orilling Fiwie _Nope: 0.0 - 54.0'

Logged 8y _L.A. Gregory-Frost; K.D. Holliway Checked By

Water:

54.0 - 148.

Y

~ Site Manager

CEARP Manager

Surface casing set to 52.7' Augqust 10, 1987 hy L.A. Gregory-Frost

Commoents

Lithologlec Description

Samples Collected or

Other Teosts Poerformed

——
—

- -
L ) L 3
- -
- -
—— - -
->- o>
- -
- o>
- b o
—— L 3 L J
- -
- o>
- -
L 3 -
——— - L
- oo
- -
‘P -
- -
—

124.0-127.0° SAMPLE,
- Recovered 3.0/3.0° = 100%.

RQD = 2.78/3.0' = 93%.
» SILTY CLAYSTONE: same as above;
damp to dry.

127.0-131.0° SAMPLE.
T Recovered 4.0/4.0° = 100%.

RQD = 3.40/4.0° = 85%.

T CLAYEY SANDSTONE: light gray (N
7/0) to olive black (5 Y 2/1); sand 2.0-3.0
[ phi, fairly well sorted, some cementation;
| some clay in matrix and lenses; trace silt;
[ occasional plant fossils; shghtly damp to
dry.

131.0-135.0° SAMPLE.

T Recovered 4.0/4.0° = 100%.

| RQD = 4.00/4.00° = 100%.

[ 131.0-133.20%® CLAYEY SANDSTONE:
| same as above; slightly damp to dry.

[ 133.20-135.0: SILTY CLAYSTONE: olive
4 black (5 Y 2/1) some silt; trace fine-
grained sand; occasional plant fossils.

135.0-139.0° SAMPLE.
4 Recovered 3.95/4.0° = 99%.

RQD = 3.7/3.95’ = 93.7%.
4+ SILTY CLAYSTONE: same as above.

T 139.0-143.0° SAMPLE.
Recovered 3.7/4.0°’ = 93%.

" RQD = 3.36/3.7" = 91%.

139.0-140.1’; SILTY CLAYSTONE: same
" as above.

140.1-143.7": CLAYSTONE: olive black (5
T Y 2/1); trace silt; trace plant fossils; dry.

-

-_e
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LOG
OF
BOREHOLE
Location Rocky Flats Plant: Mound Area Sorehole/ Well No. 18-87ER
Coordinstes _N 36413.74 E 23231.24 Ground Surtace Elevation _5967.38"'
Tots! Depth _148.00' wWater Level Encountered 1]14.8'
Stetic 5939.13' (12/01/87)

Drilling Company _Bovles Bros oriner T, High ; P. Bushkovski

Dste Orilled _Auqust 5-6; Auqust 18-20, 1987 Helper _R. Sharp ;: K. Parker

Drilling Method Hollow Stem Auger: Rotarv Core Oritling Fluié _Nope; 0.0 - 54.0° ?

) Water: - g
Logged B8y L.A. Gregory-Frost; K.D. Holliway ¢checked 8y ater: 54.0 - 148.0
Geologist Site Manasger

CEARP Manager
Surface casing set to 52.7' Auqust 10, 1987 by L.A. Gregory-Frost

Comments

°
: - S. \. Samples Coltected or
Ol .‘ &e Lithologlic Description Other Tests Performed
WA VNS

ya =
143.0-147.0° SAMPLE,

+ + T Recovered 0.2/4.0° = 50%.
RQD = 0.0/4.0’ = 0%.

4+ +* T CLAYSTONE: same as above.

T+ T T 147.0-148.0' SAMPLE.
Recovered 2.7/4.0° = 67.5%.

T T T RQD = 0.8/2.70' = 29.6%.
CLAYSTONE: same as above; recovered
1.70’ of claystone core (same description)
from previous run; damp.

TOTAL DEPTH: 148.00°

L 3 - L 3
- - -
— - - -+
-’ oo o™
- - -
-’ - L
- - -
— - L o -
L - -
- ;- -
- -l -
- L o L o
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; llound Area wWell No. 18-87BR
Coordinates _N 36413,74 E 23231.24 Elevation: Ground Surface _5967.38"'
Total Depth: welt _133.70" Top of Casing 5969,45

Borehole __148.00"
Formation of Completion _ Arapahoe Formation

Casing Materiat Schh 5, type 316 TFJ §tai.nleg§: 1 Casing Diameter 2" ID

Screen Matorlalqm_m%l3l6 TFJ Surface Casing Djia ¢ 5" ID
S ess steel

Date Instalied _Aug 25, 1987 Approved By

Installed By J.B, Bergman
Geologist

ARP Manager
Comments _Surface casing set to 52.67' by L.A. Gregory-Frost on August 13, 1987

2.80°

Top of Casing 2.07'

Ground Surface

TT 7777777 'II{/ T 771777
Surface Seal // %/ 52.67 guruco Casing
bort a'x%&'ﬁ'pe I // / opth (1t.
cement /
gwfrco E / *‘
122.53 L::gth (1| /
8} Borehole
- Diameter:
g“

:on:oulto
Y]
3.10 Length (1t.)

1 £9°6¢T]

Filter Material:

32-42 Silica Sapd

Top of Screen Depth: 127 00"

Well Totsl
133.
Filter Pack 33.70| pepth (1t.)
8.42 |Length {1t.)
3".:: Berehole
Leng Total Depth
6.45 [Laneth 1145.00) Fet

>

3/8" Volclay Bentonite Pellets

Backfill
13.95 [Length (1t.)

00 8FTRSO"PET

Backfill Material:




Packer test data for well 18-87BR are presented on the following table.
However, the well was still in development on December 1, 1987, and static water

levels could not be measured. Hydraulic conductivity values were thus not calculated.

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX D
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12/11/87

Date
Measured

X%  Well Number:

12/,01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
12878R
30.32 5969.45

Water
Elev.

Levai
(ft)




INDEX OF DATA

Boring No.: 19-87

Completed as weil? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; Mound Area Borehole/Waell No. 19-87
Coordinates N 36633.42 E 23064,85 Ground Surtace Elevation 5967.98'
Tots! Depth 16.10' Water Level Encountered _None
Static _2958.07' (12/01/87)
Drilling Company Boyles Bros Drilter T. Merritt
Date Drilled _ Aucqust S5, 1887 Helper _I. Duncan
Drilting Method __Hollow Stem Augex Orilling Fluid _Naope .
Logged By _ 71 R, Rergman Checked By
Geologist Site/Manager

EARP Manager

Commaents

< o ¢
> /8o Qe Samples Collected or
o /a0 ON Lithologic Description Other Tests Performed
0 Q C‘; ~ 0,'&

ROCKY FLATS ALLUVIUM HNu Background=0.4
OVA Background=0.0
0.0-2.0’ SAMPLE. No Ludlum readings
Recovered 1.4/2.0' = 70%. taken.
CLAY AND GRAVEL: grayish brown (5 o .
YR 3/2); abundant gray quartzite cobbles, | 2.0:4.0 Readings on
pebbles and gravels; some roots and | core: HNu = 0.2-2.0;
grasses; poorly sorted; unconsolidated; | OVA =00
-5 some caliche-reacts strongly with HCI; 40-5.3" Readings on
slightly damp. zore: HNu = 1-100;
OVA =00
2.0-4.0°' SAMPLE. '
Recovered 1.9/2.0° = 95%. 8.1-11.1°: Readings
CLAY AND GRAVEL: pale yellowish | on core: HNu=0.4-1.2;
brown (10 YR 6/2); clay, abundant OVA=0.0-2.0
caliche-strongly reacts with HCI; abun- 11, . Readi
dant quartzite pebbles and cobbles; an- %.Hb?i:;gs
10 gula'r; poorly sorted; unconsolidated; dry OVA=1'.2 ’
to slightly damp.
L 4.0-5.3 SAMPLE,
] Recovered 1.9/1.3' = 146%.
E CLAY AND GRAVEL: same as above
with some moderate brown (5 YR 3/4)
clay patches; dry.
[ 5.3-6.0° SAMPLE,
2 L Recovered 0.7/0.7 = 100%.
______/ CLAY AND GRAVEL: same as above;
P R L dry‘
<4 <+ 1 6.0-8.1° SAMPLE, No recovery. Drilled
with center bit.
- - -
20
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LOG

OF

BOREHOLE

Location Rocky Flats Plant; Mound Area
Coordinates N 36633,42 E 23064.85

Total Depth 16.10°

Orilling Company Boyles Bros
Date Drilled _ Ayqust 5, 1987

Borehole/Well No. 19-87
Ground Surface Elevation 5967.98'
Water Level Encountered _DNone

Static 2958.07' (12/01/87)
priter _T. Merritt

Helper _I._Dincan

Drilling Method _ Hollow Stem Auger Orilling Fluid _None
Logged By 7T R Royrgman Checked By
Geologist Site Manager
CEARP Manager
Comments

< o (]
-~ o < ~
Qe
.Q .. .. €§Q

Lithologic Description

Samplies Collected or
Performed

Other Tests

1 81-111' SAMPLE,

Recovered 3.0/3.0’ = 100%.

L SANDY CLAY AND GRAVEL: moderate

brown (5 YR 3/4) and light brown (5§ YR

15/6); sandy clay matrix with abundant

quartzite gravels; poorly sorted; very
L fine-grained; unconsolidated; dry.

L 11.1-14.1° SAMPLE.

Recovered 3.0/3.0° = 100%.

- 11.1-11.4: CLAY: olive gray (5 Y 3/2);
abundant caliche-reacts strongly with
> HCI; trace moderate yellowish brown (10
YR 5/4) clay patches; trace angular peb-
> bles and gravels; dry.

ARAPAHOE FORMATION

11.4-14.1: CLAYSTONE: olive gray (5 Y

T 3/2); some moderate brown (10 YR 5/4)

. mottles; abundant CaCO, concretions;
white-reacts strongly with HCl; some
L black organics; dry.

L 14.1-16.1° SAMPLE. Recovered 2.0/2.0' =
100%.
t CLAYSTONE: same as above; dry.

 TOTAL DEPTH: 16.10°

o

]
©
——
-’ -
- -
L o -
- s o -
—— - - -
-’ - L
- - -
- L o L
- - -
— -l 3 L
- -
b o - -
- L 3 -y
- - -
—— - +* e
- - -
- - -
L ‘P -
- - -
—
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WELL

COMPLETION
INFORMATION

Location Rocky Flats Plant; Mound Area

Coordinates

Totai Depth: Well

Formation of Completion

N _36633.42 E 23064.85
11.89"
Borehole ___16.05"

Rocky Flats Alluvium

Welil No.

Elevation: Ground Surface

19-87

Top of Casing

5967.98'

5969.84"

Casing Material Sch 5, type 316 TFJ stamless Sa1

Screen MateriaiQ, 010" wire map,t

stalnless steel

Date instafied _Aug. 6, 1987

instailed By

Comments

316 '"FJ

J.B. Bergman

Geologist

Casing Diameter 2" ID

Surface Casing Diameter _ 5" ID

ﬁ/l/ﬂ;ﬂ‘ ‘%"

GEXKRP Manager

Approved

By

Ground Surface

2.81!

Top of Casing 1.824"

rz7rr77rr7rz

Surface Seal
Materiat:

Portland ’I‘{pe I

77

Surface
2.00 Seal
Length (ft.) N
=
<
w
:on:oauo S
ea
1.00 [Pengtn (11 S
Filter Material: —
32-42 Silica Sand
Filter Pack
9.15 JLengtn (1t.)

gl laiama s

3.90

Backfill
Length (ft.)

FOT9T| ST TT

Backfill Material:___3/8" Volclay Bentonite Pellets

Surt Casing
2.21 D:rpt.hc?n.
y
Borehole
Diameter:
z 5"
Top of Screen Depth: 3,50
Welil Tota!
11.89 |Depth (1t.)
Scroo: Berehole
8.15 Lengt Total Depth
(11.) 16.05 1 (4¢.)



12/11/87

Date
Measured

*%x  Well Number:

12/01/87

Wwater Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC T0C (ft)
1987
11.77 5969.84

Water Level
Elev. (ft)

5958.07



- . . . .

INDEX OF DATA

Boring No.. 20-87BR

Completed as well? Yes

Data in File

—X

—X

Log of Borchole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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LOG
OF
BOREHOLE
Location _Rocky EFlats Plant: Mound Area Borehole/Well No. 20-87BR
Coordinates _N 36644.48 E 23048.42 Ground Surface Elevation _5968.10'
Total Depth 127.00' Water Level Encountered None
Static D861.19' (12/01/87)

Drilling Company Boyles Bros priter _T. Merritt:; P. Bushkovski
Date Drilled July 30-31 and Aug. 3, 1987 Helper L. High; J. Duncan; K. Parker
Drilling Method Hollow Stem Auger; Rotary COre prining Fiuig O_— 51.70': None
Logged By J.B. Bergman; K.D. Holliway Checked By 51.70" - 127.0': Waterl w

Geologist

$i¥e Manager

CEARP Manager

Comments Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

@
f :\Q 3.. Samples Collected or
S/ 8o/ &R Lithologic Description Other Tests Performed
& ~ @ A
ol
A ROCKY FLATS ALLUVIUM HNu Background =
i , 0.2-0.4; OVA Back-
0.0-2.0° SAMPLE. ground = 0.0; Ludlum
" Recovered 1.85/2.0° = 93%. Background = 0.0
GRAVEL: gray and pink quartzite in a
F moderate brown (5 YR 3/4) sand matrix;
abundant roots and grasses in top 2"; un-
" consolidated; unsorted; dry.
2 s
2.0-4.0° SAMPLE,
| Recovered 2.0/2.0" = 100%.
SAND AND GRAVEL: grayish orange (10
L YR 7/4); ~30% clay; light brown (5 YR
5/6); abundant caliche; dry.
4.0-6.4° SAMPLE.
. Recovered 2.4/2.4° = 100%.
10 GRAVEL: moderate yellowish brown (10
_— F YR 5/4) matrix of clay; abundant caliche;
unsorted; unconsolidated; angular; moist.
6.4-8.8° SAMPLE. LOST CORE. Drilled
- - with center bit to get through boulders.
= - 8.8-10.8° SAMPLE,
g Recovered 1.3/2.0° = 65%.
" SAND AND GRAVEL: moderate yellow-
s ! ish brown (10 YR 5/4) sand matrix with
abundant quartzite pebbles and gravels;
- unconsolidated; unsorted; angular to sub-
i rounded; very fine-grained sand; moist. 18.8" Readings on
core:. HNu =1%.0
10.8-13.8° SAMPLE. OVA =12.0
) C Recovered 3.5/3.0° = 117%.
10.8-11.8: SAND AND GRAVEL: same as
[ above; moist.
20
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LOG
OF
BOREHOLE

Location _Rocky Flats Plant: Mound Area
Coordinates _N 36644.48 £ 23048.42

Total Depth 127.00"

Drilling Company Bovles Bros
Date Driltled July 30-31 and Aug. 3, 1987

Orilling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geologist

Comments

Borehole/Well No. 20-87RR
Ground Surtace Elevation _5968.10"
Water Level Encountered None

Static 5861.19' (12/01/87)
priner _T. Merritt; P. Bushkovski
Helper _T. High; J. Duncan; K. Parker

0 - 51.70': None
pritting FlUld = 127.0': Water \\P

Site Manager

Chockeod BY

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Samples Collected or
Other Tests Performed

S ~'.
o . ~oqo ,\Q Lithologic Description
20 & -

ARAPAHOE FORMATION 20.8-23.8" Readings
1 on core: HNu =2.0
11.8-13.8: CLAYSTONE: medium gray (N | OVA = 0.0
F 5/0) with abundant moderate yellowish
brown (10 YR 5/4) mottles; abundant
[ black organic fragments; abundant | 538.558" Readings
caliche-reacts strongly with HCI; trace on core: HNu = 15.0
1T white very fine-grained sand; well sorted; | OQVA = 3.0
25 | moist.
. 13.8-15.8° SAMPLE.
Recovered 2.0/2.0° =
L. SANDY CLAYSTONE: moderate yellow-
ish brown (10 YR 5/4); very fine-grained,
L light gray (N 6/0) sand and moderate
yellowish brown (10 YR 5/4) sand; some
. caliche; some black organic fragments;
w . s 1St.
39 I ell sorted; rounded; moist
158-18.8° SAMPLE.
b Recovered 3.2/3.0° = 107%.
CLAYSTONE: same as above; slightly
" moist.
" 18.8-20.8' SAMPLE. 34.7Q": Reading in
_____ Recovered 2.0/2.0' = 100%. well head: HNU =
" CLAYSTONE: same as above; moist. 20-30; OVA = 9.0
20.8-23.8° SAMPLE. L——O:Z 03r6e7 'HRI\?zd:‘zgso
- Recovered 3.0/3.0° = 100%. OVA - :
CLAYSTONE: olive gray (5 Y 3/2) with
F abundant moderate yellowish brown (10
YR 5/4) mottles; some organics; some
- caliche; trace light gray (N 6/0) sand;
very fine-grained; rounded; moist.
40
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant: Mound Area Borehole/Well No. 20-87BR
Coordinates _N _36044.48 E 23048.42 Ground Surface Elevation _5968.10"
Total Depth 127.00"' Water Level Encountered None
Statie 5861.19' (12/01/87)

Dritling Company DBovles Bros Driter _T. Merritt; P. Bushkovski
Date Drilied July 30-31 and Aug. 3, 1987 Hetper I- High; J. Duncan; K. Parker

Dritiing Method Hollow Stem Auger; Rotary Core pyiiing Fiuie O — 21.70': None

Logged 8y J.B. Bergman; K.D. Holliway Checked By >1.70" - 127.0%: Water1

Geologist Site Manager

CEARP Manager

Comments . Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

: Se Samples Coliected or
O.« i'\‘! Lithotogic Description Other Tests Pertormed
4Q
" 23.8-25.8° SAMPLE.
) F Recovered 2.0/2.0° = 100%.
= :/ SANDY CLAYSTONE: same as above
T - with slight increase in sand content;
= :i/ moist.
= / 25.8-28.8' SAMPLE.
T " Recovered 3.0/3.0° = 100%.
A = / | SANDY CLAYSTONE: same as above;
] moist.
+ E;/;
St / 28.8-30.8" SAMPLE,
4 L Recovered 2.0/2.0° = 100%.
= } CLAYSTONE: olive gray (5 Y 3/2) with
| EaateE | abundant moderate yellowish brown (10
= g YR 5/4) mottles; abundant light brown (5
'TE: 3 - YR 5/6) FeO nodules; trace light gray (N
= ] 6/0) sandstone, very fine-grained;
50 — .
—_— +- rounded; moist.
<+ ! 4 30.8-33.8° SAMPLE. No HNu, OVA, or
= Recovered 3.0/3.0° = 100%. Ludlum readings
T 2 T CLAYSTONE: same as above; moist. taken below 50.0’
+== g T 33.8-347 SAMPLE. No sample. Adjust | 53.90-63.55" Packer
= i depth after taking a TD of borehole. Test Interval #10.
-+ 1"
55 E:: 34:7-36.7’ SAMPLE.
== T===F| |T Recovered 2.0/2.0’ = 100%.
I===1| |4 CLAYSTONE: olive gray (5 Y 3/2) with
== abundant light brown (5 YR 5/6) stains;
1= L 4 wet at top 4"-probably slough; homoge-
= nous; dense; weathered; trace very fine- | 35.90-65.55": Packer
1====4| |4 srained sand; dry. Test Interval #9.
_;ZE E,_ 4 65.55-75.20": Packer
60 = Test Interval #8.

Page 13 of 9
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Location Rocky Flats Plant: Yound Area

LOG
OF
BOREHOLE

Borehole/Well Mo. 20-87BR

Coordinates _N 36644.48 E 23048.42

Totel Depth 127.00"'

Orilling Company Bovles Bros

ODate Drilled July 30-31 and Aug. 3, 1987
Drilling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway

Geologist

Comments

Ground Surface Elevation _5968.10'

Water Leve! Encountered JNone

static 5861.19' (12/01/87)

Oritter T. Merritt; P. Bushkovski

".'p.( T. H.l&h; J. DmeaI'l; K. Parker

Dritling Fiuig 0~ 51.70': None

51.70' - 127.0': Water
Checked By

Site Manager

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Samples Collected or

K
Qe
€§ Lithologic Description

Other Tests Performed

36,7-39.7 SAMPLE,

T Recovered 3.5/2.0' = 838%.

! CLAYSTONE: olive gray (5 Y 3/2); some
moderate yellowish brown (10 YR 5/4)
stains; slightly weathered; homogenous;

T dense; abundant FeO nodules; some or-
1 ganic fragments; slightly moist.

4 39.7-41.7” SAMPLE.

Recovered 2.1/2.0° = 105%.

4+ CLAYSTONE: same as above; slightly

moist.

41.7-44.7° SAMPLE.
b Recovered 1.7/3.0° = 85%.
CLAYSTONE: same as above; dry.

44.7-46.7° SAMPLE.

F Recovered 2.0/2.0° = 100%.

CLAYSTONE: olive gray (5 Y 3/2); some

F dark yellowish orange (10 YR 6/6) stains;

friable; homogenous; some vertical frac-
tures; dry.

46.7-49.7° SAMPLE.
Recovered 3.7/3.0° = 123%.
CLAYSTONE: same as above; unwea-

| thered/weathered contact at 46.7°; dry.

» 49.7-51.7° SAMPLE,

Recovered 3.5/2.0° = 175%.

- CLAYSTONE: same as above; unwea-

thered; dry.

715.20-84.85": Packer

Test Interval #7.

77.20-86.85": Packer

Test Interval #6.

Page
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LOG
OF
BOREHOLE
Location _Rocky Flats Plant: Mound Area Borehole/Well No. 20-87RBR
Coordinates _N 36644.48 E 23048.42 Ground Surface Elevation _5968.10"
Total Depth 127.00' Water Leve!l Encountered None
Static _5861.19' (12/01/87)
Drilling Company Bovles Bros Oriter _T. Merritt; P. Bushkovski
Date Drilleda July 30-31 and Aug. 3, 1987 Helper _T. High; J. Duncan; K. Parker
Drilling Method Hollow Stem Auger; Rotary Core pritting Fiui¢ O_— 51.70': None
Logged 8y J.B. Bergman; K.D. Holliway Checked By 51.70" - 127.0": Water
Geologist Site Manager

CEARP Manager

Comments . ourface casing set to 51.64' by J.B. Bergman on August 4, 1987.

< (] .
; Q\. Samples Collected or
o.« ,,’é;: Lithologic Description Other Tests Performed
80

= 50.0-54.0’ SAMPLE,

T Recovered 2.0/4.0° = 50%.

RQD = 1.1/2.0° = 55%.

T CLAYSTONE: olive black (5§ Y 2/1); un-
weathered; damp.

54.0-58.0° SAMPLE.

Recovered 5.0/4.0° = 125%.

RQD = 4.45/5.0’ = 89%.

CLAYSTONE: olive black (5 Y 2/1); some

4 silt; unweathered; damp. 6.86-96.50": Pack
86.86-96.50: Packer

1 58.0-62.0' SAMPLE. Test Interval #5.
Recovered 4.0/4.0° = 100%.

RQD = 4.00/4.0' = 100%.

58.0-60.0: CLAYSTONE: dark gray; some
4 silt; some very fine-grained sand; damp.
60.0-62.0': SANDY CLAYSTONE: light
T gray; some clay; some silt; some very fine-
grained sand; fairly well sorted; sub-
+ rounded; trace fossils (plant stems and
leaves); dry.

== 62.0-66.0° SAMPLE,

T Recovered 3.95/4.0' = 98.8%.

RQD = 2.70/3.95 = 68.35%.

SANDY CLAYSTONE: olive black (5 Y

95 2/1); sand is 3.0-3.5 phi to very fine-

grained; subrounded; some silt; some clay; ‘
= 4 trace fossils (plant stems and leaves); 96.50-106.15" Packer

damp to dry. Test Interval #4.

Page 2 of _2




LOG
OF
BOREHOLE
Location _RocKy Flats Plant: Mound Area Borehole/Well No. 20-87RR
Coordinates _N 36644.48 E 23048.42 Ground Surtace Elevation _5968.10"
Total Depth 127.00" Water Level Encountered NOone
Static _5861.19' (12/01/87)
Drilling Company _Bovles Bros oriner _T. Merritt; P. Bushkovski
Date Oritled July 30-31 and Aug. 3, 1987 Helper T. High; J. Duncan; K. Parker
Drilling Methed Hollow Stem Auger; Rotary Core pyiiting riuig 0= 51.70': Nore
' —-— -
Logged By J.B. %rmli K.D. HOlliway Checked BY 51.70 127.0" Wate X
Geologist Site Manager

Commaents

) CEARP Manager
Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

/e

Qe

€§ Lithologic Description

Samples Coliected or
Other Tests Performed

—

=

66.0-70.0' SAMPLE,

4+ Recovered 3.7/4.0" = 92.5%.

RQD = 291/3.7 = 78.6%.

T+ SANDY CLAYSTONE: same as above;
very light gray (N 8/0) to grayish black
- (N 2/0); presence of vertical lamination
planes of sand; very fine-grained to 3.0-
" 3.5 phi, starting at 67.1°; damp to dry.

+

L

70.0-74.0° SAMPLE.
1 Recovered 5.2/4.0° = 130%.

RQD = 48/5.2’ = 92.3%,
4 SANDY CLAYSTONE: same as above;
vertical lamination planes fade out at
L 70.5> but reappear at 71.6’-72.8’; damp to
dry.

T 74.0-78.0° SAMPLE.

Recovered 4.0/4.0° = 100%.

T RQD = 3.0/4.0° = 60.5%.

SANDY CLAYSTONE: same as above;
T damp to dry.

78.0-79.5° SAMPLE.

4 Recovered 0.5/1.5° = 33.3%.

RQD = 0.5/0.5" = 100%.

4 SILTY CLAYSTONE: dark gray (N 3/0)
to light gray (N 7/0); some clay; some silt;
+ some sand 3.5-2.5 phi to very fine-
] grained; mottled; indurated; dry.

<4

79.5-82.0° SAMPLE,

T Recovered 3.5/2.5' = 140%.

RQD = 2.42/3.5" = 69.1%.

T SILTY CLAYSTONE: dark gray (N 3/0)
to olive black (5 Y 2/1); some clay; some
[ silt; some sand; occasional small seams of
coal; damp.

106.15-115.80": Packer
Test Interval #2.

107.20-116.85": Packer
Test Interval #3.

114.42-124.07": Packer

Test Interval #].

Page 6 ot _J




LOG
OF

BOREHOLE

Location _Rocky Flats Plant: Mound Area
Coordinates _N 36644.48 L 23048.42

Total Depth 127.00"'

Drilling Company Bovles Bros
Date Drilled July 30-31 and Aug. 3, 1987

Driiling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geologist

Borehole/Well No. 20-87RBR
Ground Surface Elevation _5968.10'
Water Level Encountered QDNone
Static ' (12/01/87
T. Merritt; P. Bushkovski
T. High; J. Duncan; K. Parker
51.70': None

Drilling Fluid 0 - i
51,90 - 127.0': Water ‘%@
Checked By
Site Manager

Driller
Helper

CEARP Manasger

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Comments

: Lithologic Description

Samples Collected or
Other Tests Performed

—
w

ARG

q

82.0-84.5' SAMPLE,
Recovered 2 15/2.5 = 86%.
RQD = 1.48/2.15 = 68.8%.
= SILTY CLAYSTONE: same as above ex-
cept less sand; damp.
84.5-88.0° SAMPLE.
" Recovered 3.1/3.5° = 88.6%.
| RQD = 2.68/3.1" = 86.5%.
SILTY CLAYSTONE: same as above; ex-
| cept more sand in lenses; damp to dry.

88.0-92.0° SAMPLE.

Recovered 4.0/4.0° = 100%.
| RQD = 3.76/4.0° = 94%.

SILTY CLAYSTONE:
L damp.

same as above;

- 92.0-96.0' SAMPLE.

Recovered 1.65/4.0° = 41.25%.

- RQD = 1.65/1.65" = 100%.

SILTY CLAYSTONE: same as above; dry.

96.0-99.0° SAMPLE,

" Recovered 3.4/3.0° = 113%.

RQD = 2.5/3.4* = 73.5%.

" SILTY CLAYSTONE: same as above; dry.

" 99.0-102.0°' SAMPLE.

L Recovered 2.7/3.0° = 90%.

RQD = 1.38/2.7° = 53%.

L SILTY CLAYSTONE: same as above; dry.

of




BOREHOLE

Location _Rocky Flats Plant: Mound Area
Coordinates N 30644.48 [ 23048.42

Total Depth 127.00"'

Drilling Company Bovles Bros
Date Drilted July 30-31 and Aug. 3, 1987

Drilling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geologist

Borehole/Well No. 20-87RR
Ground Surtface Elevation _05968.10'
Water Level Encountered QNone

Static 5861,19' (12/01/87)
oriller T. Merritt. P. Bushkovski
Helper L. Eigh; J. Duncan; K. Parker
Oritling Fiuig O = 51.70': None .
51.70' - 127.0': Water [93

Site Manager

Checkoed BY

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Comments

Samples Collected or
Other Tests Performed

Re/aa/ N2
o o /00 /€R Lithologic Description
)
Qoo ~ /A

102.0-105.0' SAMPLE.

+ Recovered 5.0/3.0° = 167%.

RQD = 3.8/5.0° = 76%.

+ SILTY CLAYSTONE: greenish black (5
GY 2/1); some clay; some silt; some sand
<+ lenses; thin sand lamination; recovered
2.0’ of silty clay core from previous run;
" dry.

105.0-109.0° SAMPLE.
4 Recovered 4.0/4.0° = 100%.
RQD = 4.0/4.0’ = 100%.
4 105-107.252 CLAYSTONE, SANDSTONE
AND SILTSTONE: same as above; dry.
4 107.25-109.0: CLAYEY SANDSTONE:
olive black (5 Y 2/1); sand well sorted:
- subangular; 2.5-1.5 phi; clay in pockets;
more prominent 108.75-109.0; moist.

109.0-113.0° SAMPLE.
T Recovered 4.0/4.0° = 100%.

1 RQD = 4.0/4.0°’ = 100%.

CLAYEY SANDSTONE: same as above;
L cxcept finer grained 3.0-3.5 phi; well ce-
mented; damp.

i

-+

113.0-117.0° SAMPLE.
4 Recovered 4.0/4.0° = 100%.
RQD = 4.0/4.0’ = 100%.
-113.0-115.8": CLAYEY SANDSTONE: light
gray (N 7/0); sand 3.0-3.5 phi; subangular;
T well cemented; moist.
115.8-117.0": SANDY CLAYSTONE:
+medium gray (5 N/0); some clay; some
sand; some silt; blocky; moist.

A

L od

Page
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LOG
OF
BOREHOLE

Location _Rocky Flats Plant: Mound Area
Coordinates _N 36644.48 E 23048.42

Borehole/Well No. 20-87RR
Ground Surface Eilevation _5968.10"

Total Depth 127.00° Water Level Encountered None

$tatie 5861.19' (12/01/87)
Drilling Company Bovles Bros orinter _T. Merritt; P. Bushkovski
Date Drilled July 30-31 and Aug. 3, 1987 Helper T. High; J. Duncan; K. Parker

Drilling Method Hollow Stem Auger; Rotary Core

Logged By J.B. Bergman; K.D. Holliway
Geologist

Drilling Fiyig 0 — 51.70": None |
51.70" - 127.0': Water @)
Checked By -
Site Manager

CEARP Manager

Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

Comments

‘e

Sampies Collected or
Other Tests Performed

N ¢‘°
- Qe
'Qo. NI Lithologic Description
Q o,
“So~/ak

117.0-121.0° SAMPLE,

Recovered 3.6/4.0° = 90%.

RQD = 2.5/3.6’ = 77.7%.

117-118.5 CLAYSTONE: medium gray (5
N/0); blocky; moderately cemented; moist.
118.5-119.5: CLAYEY SANDSTONE: light
gray (N 7/0); moderate cementation;
slightly moist.

119.5-121.0": CLAYSTONE: medium gray
(5 N/0); sand fine-grained; moist.

121.0-125.0°' SAMPLE.

Recovered 1.5/4.0° = 37.5%,.

RQD = 1.2/1.5" = 80%.

CLAYSTONE: same as above; massive;
moist.

1250-127.0° SAMPLE.

Recovered 3.8/2.0° = 190%.

RQD = 2.5/3.8 = 66%,

CLAYSTONE: same as above; recovered
1.8° of claystone; same description from
previous core run; moist.

[ TOTAL DEPTH: 127.00°

Page
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WELL
COMPLETION
INFORMATION

Location _Rocky Flats Plant; Mound Area Welil No. 20-87BR

Coordinates _N 36644.48 E 23048.42 Elevation: Ground Surface 5968.10'

Total Depth: Well 116.36" Top of Casing 5970.10"'
Borehole _126.20'

Formation ot Completion Arapahoe Formation

Casing Dismeter 2" ID

Casing Material Sch 5, tvpe 316 TFJ stainles cel
i 5

Screen Material 0.010" wire wrap, tvpe 316 TFJ Surface Casing Diamete "

Date Installed _Aug 12, 1987 stainless steel

Instailed By K.D. Holliway
Geologist

Approved By

& Lo 3
Cﬁ‘ﬁ? Manager

Comments _Surface casing set to 51.64' by J.B. Bergman on August 4, 1987.

2.63"

Top of Casing 2 0Q'

Ground Surface

TT7T77 77777 r77 ///" TIIT/IT7IIIIf
Surface Seal // Surtface Casing
H]‘jato ialk: / 51.64 Depth (1t
Port Type I
cement
1 1 gun'aco S / -
03.16 L::gtu (1| ¥
; Borehole
- Diameter:

4.0"

:on:omo
'Y}
2.80 Length (ft.)

1967 60T

Filter Material:

22-42 Silica Sapd

Top of Screen Depth: 107.26'
R

Welt Total
116.36|Depth (1t.)

Filter Pack
10.60 |Length (ft.)
Scroen Berehole
8.85 |Length 1565 20| Yotal Depth
= {1t.) (rt.)
&
& y
_.g =
Backftitl
9.64 [Cangth (1t
-y N

[e=]
Backtill Materiati__3/8" Volclay Bentonite Pellets




PACKER TEST ANALYSIS
WELL NO. 20-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/11/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 53.90 - 63.55
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91
Q L
K= ——coem—mm—mm LN(--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00023169 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 58.72 + 7.02 + .00 * 2.31 = 65.74
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000002360 FT/MIN
K = .00000012 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00013032 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 58.72 + 5.32 + 13.60 * 2.31 = 95.46
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000914 FT/MIN
K = .00000005 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR

ROCLY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/11/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 65.55 - 75.20

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91

Q L
K = =—~=—me—m———- LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00010136 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 70.38 + 5.32 + 16.40 * 2.31 = 113.58
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000598 FT/MIN
K= .00000003 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/11/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 75.20 - 84.85

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91

9 L
K= ——m—memmmmee LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00014480 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 80.02 + 5.32 + 18.70 * 2.31 = 128.54
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000754 FT/MIN
K = .00000004 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/11/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 86.85 - 96.50
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91
o) L
K = =———mcomee—e LN (--)
2(PI) (L) (H) R

1ST P1/3 TEST

P2/3 TEST
Q = INJECTION RATE = .00040545 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 91.68 + 5.32 + 21.50 * 2,31 = 146.66
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001851 FT/MIN
K = .00000009 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR

RCOCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 08/10/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 96.50 - 106.15

MYATERIAL TESTED: ARAPAHOE CLAYSTONE
DZIPTH TO WATER (FEET BELOW G.S.): 106.91

Q L
K= =——memmemeeee LN (-~)
2(PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00049234 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 101.32 + 5.32 + 23.80 *# 2.31 = 161.62
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000020 FT/MIN
K = .00000010 CM/SEC

2%D P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/10/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 107.20 - 116.85
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91
Q L
K = —momm——————— LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00001448 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

P2/3 TEST

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 106.91 + 9.37 + .00 * 2.31 = 116.28
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000083 FT/MIN
K = .00000000 CM/SEC
Q = INJECTION RATE = .00050682 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 106.91 + 5.32 + 29.30 * 2.31 = 179.91
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001886 FT/MIN
K = .00000010 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR
ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/10/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 106.15 - 115.80
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91

Q L
K = =—-emeo—eaem LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00051406 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 110.98 + 5.32 + 26.00 * 2.31 = 176.36
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001952 FT/MIN
K = .00000010 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 20-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 8/10/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 114.42 - 124.07

MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 106.91

1ST P1/3 TEST

P2/3 TEST

Q L
------------ LN (--)
2(PI) (L) (H) R
Q = INJECTION RATE = .00380837 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 106.91 + 9.95 + .00 * 2,31 = 116.86
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000021820 FT/MIN
K = .00000111 CM/SEC
Q = INJECTION RATE = .00024617 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET) ,
= 106.91 + 5.32 + 28.20 * 2.31 = 177.37
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000929 FT/MIN
K = .00000005 CM/SEC

2ND P1/3 TEST
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12/11/87

Date
Measured

xx  Well Number:

12/01/87

water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
2087BR
108.91 $3970.10

water Leveili
Elev. (ft)

5861.19



————

INDEX OF DATA

Boring No.: 21-87

Completed as well? Yes

Data in File

X
—X

Log of Borehole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987

APPENDIX E



LOG
OF
BOREHOLE
Location Rockv Flats Plant: Mound Area Borehole/Well No. 21-87
Coordinates N 36980.21 E 22693.84 Ground Surface Elevation _5927.58"'
Total Depth 17.00" Water Leve! Encountered _7.0°'
Static Dry
Drilling Company _Bovles Dritter __R. Sharp
Date Drilied October 16, 1987 Helper _T. Merritt
Drilling Method _Hollow Stem Auger Drilling Fluid _None
Logged By K. D. Holliway Checked By .“
Geologist
Manager
Comments
& <9
& o Qo Lith Samples Collected or
Q ologic Description Other Tests Performed
O——-
COLLUVIUM HNu Background=1.3
~ OV A Background=2.8
0.0-2.0' SAMPLE. Alpha Background =
Recovered 1.9/2.0° = 95%. 0.1
SANDY CLAY: dark yellowish brown (10
YR 4/2) to dusky yellowish brown (10 0.0-2.0’: Readings on
YR 2/2); quartzite cobbles, broken to | core: HNu = 7.0;
= subangular; sand very fine-grained; OVA = 3.2.
2 = poorly sorted; unconsoldiated; grass and
= roots to 0.2°; reactive to HCl; damp. 2.0-4.0": Readings on
- L core: HNu = 200;
2.0-4.0° SAMPLE. OVA = 3.6.
L Recovered 1.0/2.0° = 50%.
SANDY CLAY: same as above; damp.
- 7.0-9.5": Readings on
4.0-7.0° SAMPLE. core: HNu = 5.0;
- Recovered 0.3/3.0° = 10%. OVA = 3.8.
10 CLAY: light olive gray (5 Y 5/2); broken
- " quartzite cobbles; trace very fine-grained
sand; unconsolidated; damp.
| 2.0-9.5° SAMPLE,
Recovered 2.5/2.5" = 100%.
" 7.0-8.8": CLAY: light olive gray (5 Y 5/2);
occasional subrounded quartzite pebbles;
| trace very fine-grained sand; some iron
nodules; damp to moist.
13 | 8.8-9.5: SANDY CLAY: dusky yellowish
brown (10 YR 2/2); very fine-grained
- sand; some organics; moist to wet.
20

Page 1 of 2




LOG
OF
BOREHOLE
Location Ruckyv Flats Plant: Mound Area Borehole/Well No. 21-87
Coordinates _N 36980.21 E 22693.84 Ground Surtace Elevation _5927.58'
Total Depth 17.00' Water Level Encountered _7.0°'
Static Dry
Drilling Company Bovles Rros Driller _R. Sharp
Date Drilled October 16, 1987 Helper _T. Merritt
Drilling Method _Hollow Stem Auger Orilling Fluld _None
Logged By K. D. Holliway Checked By
Geologist Site Manager
CEARP Manager
Comments
< °
Ny Qe Samples Collected or
) &R Lithologic Description

PN Other Tests Performed

o A

l 9.5-12.0° SAMPLE,
T Recovered 2.5/2.5" = 100%.
l L9.5-10.4’: SANDY CLAY: light olive gray
T Y 5/2); occasional subrounded to
rounded quartzite pebbles; very fine-
l T + T grained sand; trace caliche; damp to

moist.
L

ARAPAHOE FORMATION

10.4-12.0 SANDY CLAYSTONE: light
+ 4 4 olive gray (5 Y 5/2) to medium gray (N

5/0) with dark yellowish orange (10 YR
i 1 1 6/6) iron staining; very fine-grained sand;
L trace caliche; damp to moist.

12.0-14.5 SAMPLE.

—_ + + + Recovered 2.5/2.5" = 100%.

CLAYSTONE: same as above; damp to
. -r 4+ moist.

T T T 14.5-17.0' SAMPLE.

Recovered 2.3/2.5" = 92%.

T T T CLAYSTONE: olive gray (5 Y 4/1) with
J trace dark yellowish orange (10 YR 6/6)
iron staining; some very fine-grained
sand more than above; trace caliche;
damp to moist.

TOTAL DEPTH: 17.00°

Pace 2 of 2




WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant: Mound Area Well No. 21-87
Coordinates N _36980.21 E 22693.84 Elevation: Ground Surface _5927.58'
Tota! Depth: wel —10.555" Top of Casing __5929.36"

Borehole 17.00'
Formation of Completion _ Rocky Flats Alluvium
Casing Material Sch 5, type 316 TFJ Stair%%ggl Casing Diameter 2" ID

Screen Materiai 0.010" wire wrap, tvpe 316 TFJ. Surface Casing Diampeter. D" ID
stainless steel

Date Installed Oct. 16, 1987 Approved By
Installed By K. D. Holliway
Geologist /ZM &"B

Comments

3.19!

Top of Casing 1. 78!

Ground Surface
77T 777 r77X77

Surface Seal

/)
P Wice 1 Z

y
/ Surface Casing
/ 1.81 |Depth (rt.

NSNS
OSSNSO

cement
Surface

Seal
2.00  JLengtn (1t.) Borehole
Diameter:
2.5"

Bentonite

Seal
1.00 Length (ft.)

Fiiter Material; —

32-42 Slllca Saﬁd Top of Screen Depth: 3.255"

Well Total
Filter Pack 10.559Depth (ft.)
8.00 Length (1t.)
Scro:: Sorehole
Leng Total Depth
- 7.15 (tt.) 17.00 (1t.)
'O .
& . y
Backfiil -
6.00 [tength (1t.)] 2

Backtill u.t{rlal: 3/8" Volclay Bentonite Pellets




12,11/87
Water Level Data
for
Rockwell (Rocky fFlats)
Dare Depth to Water Elevation
Measured from TOC TOC (ft)

X%  Well Number: 2187

12;01/87 -1.00 5929.36

Water Level

Elev.

(ft)




INDEX OF DATA

Boring No..  22-87BR

Completed as well? Yes

Data in File
Log of Borehole
Well Construction Summaries

—X
—X

Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
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4

Drilling Method Hollow Stem Auger; Rotary Core

Drilling Fiuid

Logged By K.D., Holliway:; J.B. Beraman

Checked By

LOG
OF
BOREHOLE
Location r Bl Pl ; Mo Area Borehole Well No. _22-87BR _
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation _5930.70"
 Tota!l Depthn _110.40"' Water Level Encountered _12.2'
Static 5852.04' (12/01/87)

Orilling Company Boyles Bros Driller _R. Sharp
Date Drilled Sept 30 & Oct 7-8, 1987 Heiper T, Merritt

Geologist

nager

0.0 - 45.1' None;
45.1" - II5 4T Water sz, E
S

Comments

Samples Coliected or
Other Tests Performed

=

4

4

e

=
-
=
s
=
'E:

4
|
v

COLLUVIUM
0.0-2.0°' SAMPLE.
Recovered 2.0/2.0° = 100%.
CLAYEY SAND: moderate yellowish

brown (10 YR 4/2) to dusky yellowish
brown (10 YR 2/2); subrounded to suban-
gular quartzite cobbles and pebbles; sand
fine-grained to coarse-grained; poorly
sorted; calcareous; unconsolidated; some
caliche; dry.

2.0-4.0° SAMPLE,
Recovered 1.5/2.0° = 75%.
CLAYEY SAND: same as above; dry.

4.0-6.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

CLAY: light olive gray (5 Y 5/2) to dusky
yellowish brown (10 YR 2/2); trace sub-
rounded quartzite cobbles; trace very
fine-grained sand; trace caliche; damp.

6.0-8.0° SAMPLE.

Recovered 2.0/2.0° = 100%.

CLAY: same as above except with dark
yellowish orange (10 YR 6/6) iron stain-
ing and stringers of brownish gray (5 YR
4/1) claystone; damp.

8.0-10.2° SAMPLE,

Recovered 2.2/2.2° = 100%.

CLAY: light olive brown (5 Y 5/6) to
light olive gray (5 Y 35/2); some iron
staining; some sand; trace caliche; damp.

HNu Background=0.6
OV A Background=1.2

0-2.0’: Readings on
core: HNu = 1.0;
OVA = 4.0.

2.0-4.0’: Readings on
core:. HNu = 4.0;

OVA = 1.2.

4.0-6.0’: Readings on
core: HNu =
Background; OVA =
1.6.

6.0-8.0’: Readings on
core: HNu = 1.2;
OVA = 10.

8.0 Readings in
augers: OVA =
HNu = 1.2.

100.0;

8.0-10.2>: Readings in
core: HNu = Back-
ground; OVA = 2.0.

10.2-12.2": Readings
on core: HNu = 2.0;
OVA = 20.

Page 1 of 11

P Manager
Surface casinag set to 43.59' by K.D. Holliway on October 2, 1927

\o
®
f Lithologic Description
o A




Location 4

Coordinates

LOG
OF
BOREHOLE

Pl : Mound Area

TYTotal Depth

Drilling Company

Borehoie Well No.

22-87BR

N 36934.99 E 22715.72 Ground Surface Elevation _5930.70"'
110.40" Water Level Encountered 12.2'
Static 2852.04' (12/01/87)
Boyles Bros Dritler _R, Sharp
Date Drilled Sept 30 & Oct 7-8, 1987 Helper _T. Merxritt

Drilling Method Hollow Stem Auger; Rotary Core

Drilling Fluid

Logged By KX.D. Holliway; J.B. Bergman

Comments

Checked By

0.0 - 45.1' None: ,
45.1" - 110.4" Water“

Geologist

Site Managwr

CEARP Manager

Surface casing set to 43.59' by K.D. Holliway on October 2, 1987

\o
°
.$§ Lithologic Description

o A

Samples Collected or
Other Tests Performed

10.2-12.2°' SAMPLE,

- Recovered 2.0/2.0° = 100%.

CLAY: light olive gray (5 Y 5/2); some
 very fine-grained sand stained dark yel-
lowish orange (10 YR 6/6); subrounded
P quartzite cobbles; some iron staining,
| trace caliche; damp.

12.2-14.2' SAMPLE.

Recovered 2.0/2.0' = 100%.

12.2-12.8”: SANDY CLAY: same as above;
moist to wet.

ARAPAHOE FORMATION

/' 12.8-14.2" SANDY CLAYSTONE: same as

L above except no quartzite cobbles; moist

to wet.

14.2-16.2° SAMPLE.
 Recovered 2.0/2.0° = 100%.

CLAYSTONE: light olive gray (5 Y 5/2);
some very fine-grained sand; some dusky
yellow (5 Y 6/4); trace caliche; damp to
moist.

" 16.2-18.2' SAMPLE:
Recovered 2.0/2.0° = 100%.

[ CLAYSTONE: olive gray (5 Y 4/1); occa-
| sional dark yellowish orange (10 YR 6/6)
iron staining; trace very fine-grained
L sand; trace caliche; damp.

. 18.2-20.2’ SAMPLE,
Recovered 2.0/2.0° = 100%.

. CLAYSTONE: same as above; damp.

12.2-26.5": No
readings above
background on the
core.

26.5-27.5" Readings
on core: HNu = Back-
ground; OVA = 1.6.

28.5-29.5" Readings
on core: HNu = 2.0;
OVA = 1.0.

Page 2 or 11




LOG
OF
BOREHOLE
Location Pl ; o Area Borehole, Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surtace Eleavation _5930.70"'
Total Depth _110.40" Water Level Encountered 12.2'
static 2852.04' (12/01/87)
Drilling Company BOyles Bros Oritler _R. Sharp
Date Dritled Sept 30 & Oct 7-8, 1987 Helper _T. Merritt
Drilling Method Hollow Stem Auger; Rotary Core pyyjiing Fluid 45O - 45.1' Non:ra]ater
Logged By K.D. Holliway; J.B. Beruaman Checked By
Geologist Site Managet

CEARP Manager

Comments _Surface casing set to 43.59' by K.D. Holliway on October 2, 1927

¥
Do

> Q\. Samples Coliected or
N /8 Lithologic Description Other Tests Pertormed
° « N v Q’l\
4 ©

20.2-22.2° SAMPLE,

~ Recovered 20/2 0’ = 100%.
/ CLAYSTONE: same as above; damp.

Hole readjusted to 22.50".

/ 22.5-23.5° SAMPLE.
/’ Recovered 1.5/1.0’ = 150%.

CLAYSTONE: same as above except light
T olive gray (5 Y 5/2) with trace dark yel- 45.60-52.55": Packer

4 lowish orange (10 YR 6/6) iron staining; Test Interval #7.
no caliche; dry.

23.5-24.5° SAMPLE.
Recovered 1.0/1.0° = 100%.
CLAYSTONE: same as above except no

4 iron staining; homogenous; dry to slightly
damp.

24.5-25.5’ SAMPLE,
T Recovered 1.4/1.0° = 140%.

CLAYSTONE: same as above; dry to 32.55-62.20": Packer
slightly damp. Test Interval #6.

T 25.5-26.5° SAMPLE.

Recovered 1.4/1.0° = 140%.

CLAYSTONE: light olive gray (5 Y 5/2)
with trace dark yellowish orange (10 YR
6/6) iron staining in small fractures; trace
4 very fine-grained sand; trace silt; damp to
dry.

26.5-27.5’ SAMPLE.
. Recovered 1.2/1.0° = 120%.

CLAYSTONE: same as above; damp.

L o

-

Page 3 ot Ll
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LOG
OF
BOREHOLE
Location N Pl - Mound Area Borehoie Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation _5930.70°
Totsl Depth _110.40" Water Level Encountered _12.2°
static 5852.04' (12/01/87)

Orilling Company Boyles Bros Oriller R. Sharp

Date Drilled Sept 30 & Oct 7-8, 1987

Helper _T. Merritt

Drilling Method Hollow Stem Auger; Rotary Core

Orilling Fluid O.D - 45.1' None;

Logged By K _D. Holliway:; J.B. Bergman

5.1' - 110.47 Water \N\)\@

Checked By

Geologist

Site Manager

CEARP Manager

Surface casinag set to 43.59' by K.D. Holliway on October 2, 1987

Comments

N
60

Sampiles Collected or
Other Tests Performed

A

<~ ‘..
°o° 's*e Lithologic Description
g

27.5-28.5 SAMPLE.
1 Recovered 1.5/1.0° = 150%.
CLAYSTONE: same as above; damp to
T moist. 62.20-71.85" Packer
Test Interval #5.
+ 28.5-29.5' SAMPLE.
Recovered 1.5/1.0° = 150%.
T CLAYSTONE: same as above except more
45 1 iron staining; damp.
1 29.5-30.5° SAMPLE.
Recovered 1.5/1.0° = 150%.
4 CLAYSTONE: same as above; trace organ-
ics; damp.
30.5-31.5° SAMPLE.
4+ Recovered 1.5/1.0° = 150%.
SANDY CLAYSTONE: light olive gray (5
29 4 Y 5/2) with dark yellowish orange (10
YR 6/6) iron staining and grayish orange 71.85-81.5Q": Packer
4+ (10 YR 7/4) very fine-grained interbed- Test Interval #4.
ded sands; occasional limonite nodules;
T some silt; some organics; dry.
T 31.5-32.5° SAMPLE,
Recovered 1.0/1.0° = 100%.
T SANDY CLAYSTONE: olive black (5 Y
25 12/ to light olive gray (5 Y 5/2);
limonite nodules and iron staining mod-
4 erate brown (5 YR 4/4); very fine-grained
interbedded sands, grayish orange (10 YR
4 7/4); some silt; trace organics; dry.
89

Page



LOG
OF
BOREHOLE
Location A% Pl : Mo Area Borehole. Well NoO. 22-87BR
Coordinstes N 36934.99 E 22715.72 Ground Surface Elevation _5930.70'
Total Depth _110.40' Water Level Encountered 12.2"
Stetic 5852.04' (12/01/87)
Drilling Company BOyles Bros Oritler _R. Sharp
Date Drilled Sept 30 & Oct 7-8, 1987 Helper _T. Merritt
Drilling Method Hollow Stem Auger; Rotary Core pryjiing Fluia 0.0 — 45.1' None; ,
. T5.1T - 110.47 Wate;&P
Logged By X.D. Holliway; J.B. Beraman Checked By
Geologist Site Manage

CEARP Manager

Comments Surface casina set to 43.59' by K.D. Holliway on October 2, 1987

100

o
Qs‘ s 9\.0 Samples Collected or
o L/ A 5§ Lithologic Description Other Tests Performed

Q& o v ”'/\

32.5-33.5° SAMPLE, 81.50-91.15’: Packer
T Recovered 1.2/1.0° = 120%. Test Interval #3.

CLAYSTONE: same as above except no .
T interbedded sands; no nodules; less sand; 82.70-92.35" Packer
dry. Test Interval #2.

] 33.5-34.5° SAMPLE.
Recovered 1.5/1.0' = 150%.

4 CLAYSTONE: light olive gray (5 Y 5/2)
to olive black (5 Y 2/1) with some mod-
4 crate yellowish brown iron staining (10
YR 5/4); some very fine-grained sand;
- some silt; some organics; brittle; dry.

+ 34.5-35.5 SAMPLE.
Recovered 1.0/1.0° = 100%.
+ CLAYSTONE: same as above; dry.

T 35.5-36.5° SAMPLE.
Recovered 1.5/1.0" = 150%.

T CLAYSTONE: olive black (5 Y 2/1) to
4 grayish black (N 2/0); some very fxpe- 92.35-102.0" Packer
grained sand; some silt; some organics; Test Interval #1.
] trace limonite nodules; dry. Weathered/

unweathered contact = 36.0°.

36.5-37.5° SAMPLE.
4 Recovered 2.0/1.0° = 200%.

CLAYSTONE: olive black (5 Y 2/1); some
T very fine-grained sand in fractures with
dark yellowish orange (10 YR 6/6) iron
T staining; some organics; dry to slightly
damp.

L o

e
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LOG
OF
BOREHOLE
Location ' F1 Pl : Mo Area Borehole. Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation _5930.70'
Tots!l Depth _110.40' Water Level Encountered __12.2'
Static 5852.04' (12/01/87)
Orilling Company Boyles Bros Driter _R. Sharp
Date Drilled Sept 30 & Oct 7-8, 1987 Helper _T. Merritt
i Hollow Stem Auger; Rotary Core Flul .0 - 45.1' None;
Drilling Method 1O o Drilling Fluid 4Q5. — 5 Wa‘ter
Logged By K.D. Holliway; J.B. Berdman Checked By K‘Q;§
Geologist Site Manager—

CEARP Manager

Surface casing set to 43.59' by K.D. Holliway on October 2, 1927

Comments

s /8 /S
.Q : LK sqq
0 * NS
& & v o A
100

Samples Collected or
Other Tests Performed

-

-

-y

e

Lithologic Description
37.5-38.5 SAMPLE,
" Recovered 1.0/1.0° = 100%.
CLAYSTONE: same as above with more
" sands; dry.

- 38.5-39.5° SAMPLE,

Recovered 1.3/1.0° = 130%. ‘

[ CLAYSTONE: olive black (5 Y 2/1) to
| dark gray (N 3/0); some very fine-grained
sand with moderate yellowish brown (10
L YR 5/4) staining; some silt; some organ-
ics; dry.

39.5-40.5* SAMPLE.

L Recovered 1.2/1.0° = 120%.

CLAYSTONE: same as above with less
- sands and less iron staining; dry.

- 40.5-41.5° SAMPLE.

- L
I
- L ad

15 $
ﬁh - -
.k - -

1 dark gray (N 3/0); very fine-grained cal-

1 reacts strongly with HCl; some organics;

-

Recovered 1.2/1.0° = 120%.
 CLAYSTONE: olive black (5 Y 2/1) to

careous sand in fractures with moderate
| yellowish brown (10 YR 5/4) staining; at
41.2° band of caliche (or calcareous sand)

dry.

41,5-42.5 SAMPLE,
- Recovered 1.5/1.0° = 150%.
CLAYSTONE: same as above; dry.

42.5-43.5> SAMPLE.
- Recovered 1.4/1.0° = 140%.

CLAYSTONE: same as above; dry.

=
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LOG
OF
BOREHOLE
Location > Pl Plant; Mo Area Borehole Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation 5930.70"
Total Depthn _110.40' Water Level Encountered 12.2°
stetic 5852.04' (12/01/87)
Orilling Company BOYles Bros Orijller _R. Sharo
Date Drilled Sept 30 & Oct 7-8, 1987 Helper _T. Merritt
Drilling Method Hollow Stem Auger; Rotary Core peyiing Fluig 0.0 - 45.1' None;
45, - 110.4" Water

Logged By K.D, Holliway; J.B. Beraman
Geologist

Comments

Checked B8y
Site Manager

CEARP Manager

Surface casina set to 43.59' by K.D. Holliway on October 2, 1987

°
Sy e‘. qe
D) .°° &R Lithologic Description
S VA

Samples Collected or
Other Tests Performed

T 45.1-45.6™

Tgray (5 GY 4/1);
1 sorted; some moderate brown (5 YR 4/4)

45.1-49.50° SAMPLE

T Recovered 3.7/4.5 = 82%.

RQD = 2.6/3.7 = 70%.
CLAYSTONE: dark greenish
gray (5 GY 4/1); dense; very broken;

T probably slough.

45.6-47.4: SANDSTONE: dark greenish

fine-grained; well

iron stains; trace orgamcs fracture (~ 80°)

1 at 46.5-46.7° filled with iron stains; moist.

47.4-49.5": CLAYSTONE: dark greenish
L gray (5 GY 4/1); dense; no stains; ho-
mogenous; dry to moist.

49.5-52.5° SAMPLE,

. Recovered 2.7/3.0° = 90%.

RQD = 1.2/2.7" = 44%.

- CLAYSTONE: olive gray (5 Y 3/2); no
silt; no sand; homogenous; trace organic
- fragments; consolidated; moist.

" 52.5-56.5° SAMPLE.
Recovered 3.9/4.0° = 98%.
" RQD = 3.9/3.9° = 100%.

1l CLAYSTONE: same as above; moist.

56.5-60.5° SAMPLE,

Recovered 3.8/4.0' = 95%.

- RQD = 1.3/3.8" = 34%,

CLAYSTONE: dark gray (N 3/0) to gray-
- ish black (N 2/0); dense; homogenous;
some carbonaceous debris; moist to wet.

-
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LOG
OF
BOREHOLE
Location Rocky Flats Plant: Mound Area Borehole. Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation _5930.70'
Total Depth 110.40" Water Leve!l Encountered 12.2°
. Static 0852.04' (12/01/87)

Drilling Company BOYles Bros Oritier R. Sharp
Date Drilled Sept 30 & Oct 7-8, 1987 Meiper _T. Merritt

Orilling Method Hollow Stem Auger; Rotary COre peyjing Fiuid

Logged By K.D., Holliway; J.B. Bergman

Checked By

- 45.1' None:

0. _
17 = 110.4" ter ﬁ ]
45. Wa R

Comments

Geologist

Site Manager

CEARP Manager
Surface casina set to 43.59' by K.D. Holliway on October 2, 1987

N Samples Collected or
ooq Lithoiogic Description Other Tests Performed
«
60.5-64.5° SAMPLE,
+ 1+  + Recovered 3.6/4.0° = 90%.
RQD = 3.6/3.6’ = 100%.
+ T T CLAYSTONE: dark gray (N 3/0); dense;
consolidated; homogenous; some carbona-
+ T T ceous debris; sandy from 60.9-61.4"; moist
to wet.
-l L o ->~
64.5-68.5° SAMPLE.
™ T T T Recovered 3.3/4.0' = 83%.
1 L 1 RQD = 2.1/3.3" = 64%.
64.5-66.6": CLAYSTONE: same as above.
+4 4 4 66.6-67.8: MUDSTONE: brownish gray (5
YR 4/1); very fine-grained; "sulphur-like"
4 1 4 smell when HC! is added; abundant car-
bonaceous fragments; fragments strongly
4 + 4 react with HCI; cement only slightly re-
acts when powdered; very hard and
_ <+ + + dense; dry.
4 4 4 68.5-72.5° SAMPLE.
Recovered 4.0/4.0° = 100%.
<+ + + RQD = 3.7/4.0' = 93%.
CLAYSTONE: brownish black (5 YR 2/1);
<+ + 4 trace very fine-grained sand; abundant
organic fragments; moist to wet.
-~ L o -
72.5-76.5' SAMPLE.
- T T T Recovered 3.7/4.0° = 93%.
i 1 4 RQD = 3.7/3.7 = 100%.
CLAYSTONE: same as above; no sand;
4 1 L fractures at 76.0' and 76.3° (~45%); moist
to wet.
- - -r-
— B of _ L1
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LOG
OF
BOREHOLE
Location Rocky Flats Plant; Mound Area Borehole Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation _5930.70'
Tota! Depth _110.40' Water Leve! Encountered 12.2"
Static 2852.04' (12/01/87)
Drilling Company BOYles Bros Driller _R. Sharp
Date Drilled Sert 30 & Oct 7-8, 1987 Helper T, Merritt
Driiting Method Hollow Stem Auger; Rotary Core Drifting Filuia 0.0 - 45.1' None; \
. 45.1" - 110.4" Water
Logged By K.D. Holliway; J.B. Beraman Checked By
Geologist Site Manager

Comments

CEARP Manager

Surface casinag set to 43.59' by K.D. Holliway on October 2, 1987

Lithologic Description

Sampies Collected or
Other Tests Performed

716.5-80.5° SAMPLE,

T+ Recovered 4.0/4.0° = 100%.

LRQD = 3.6/4.0° = 90%.
CLAYSTONE: same as above.

4

L JUST DEPTH.

78.5-82.5° SAMPLE,
T Recovered 3.7/4.0° = 93%.

| RQD = 3.7/3.7" = 100%.

T 78.5-81.5": CLAYSTONE: same as above.

4 81.5-82.5": SANDSTONE: medium gray (N
3/0); well sorted; fine to very fine-
1 grained; rounded; some silt; some organ-
ics; consolidated; homogenous; moist.

] 82.5-86.5° SAMPLE.

T Recovered 4.0/4.0’ = 100%.

RQD = 3.0/4.0’ = 75%.

T SANDSTONE: medium gray (N 5/0); fine
to medium-grained; rounded; well sorted;
T consolidated; calcareous cementation from
86.3-86.5’-strongly reacts with HCI; some
[ clay layers <1" thick present throughout;
1 Wwet to moist.

4

- TOTAL DEPTH OF HOLE: 78.50". AD-

Page
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LOG
OF
BOREHOLE
Location Rocky Flats Plant: lound Area Borehole. Well No. _22-87BR
Coordinates N 36934.99 E 22715.72 Ground Surface Elevation _5930.70"'
Total Depth _110.40' Water Level Encountered 12.2"
. static 5852.04' (12/01/87)

Dritting Company _BOyles Bros Driller _R. Sharp
Date Dritled Sept 30 & Oct 7-8, 1987 Helper _T. Merritt

Drilling Method Hollow Stem Auger; Rotary Core

Logged By K.D. Holliway; J.B. Beraman
Geologist

Oriliing Fluid 0.0 - 45. 1' None;
45 17 = 110.4" water |

Checked By M

Site Manager”

CEARP Manager

Ssurface casina set to 43.59' by K.D. Holliway on October 2, 1927

Comments

Lithologic Description

Samples Collected or
Other Tests Performed

86.5-90.5° SAMPLE,

F Recovered 2.6/4.0° = 65%.

RQD = 1.3/2.6’ = 50%.

F 86.5-87.1.  SANDSTONE: medium light
gray (N 6/0); fine to medium-grained;
- rounded; well sorted; calcareous cement;
very dense and consolidated; dry.

- 87.1-88.5": INTERBEDDED SANDSTONE
AND CLAYSTONE: sandstone layers
[ medium gray (N 5/0); 0.5" to 2" thick;
claystone layers medium dark gray (N
4/0); consolidated; moist.

88.5-89.1m% CLAYSTONE: medium dark
gray (N 4/0) with some very thin (<0.5)
sandstone layers; same sand as above;
moist.

90.5-95.0° SAMPLE.

- Recovered 4.0/4.5° = 89%.

RQD = 3.3/4.0’ = 83%.

- INTERBEDDED SANDSTONE/ CLAY-
STONE: medium light gray (N 6/0) sand-
F stone and medium dark gray (N 4/0)
claystone; sandstone layers .05 to 1’ thick;
- claystone layers 0.2-0.5" thick; decrease
sandstone content with depth; crossbed-
- ded sands; moist to wet.

Page
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' LOG
OF
BOREHOLE
l Location Rocky Flats Plant: Mound Area Borehole., Well Mo. _22-87BR
Coordingtes N 36934.99 E 22715.72 Ground Surface Elevation _5930.70'
. Total Deptn _110.40" Water Leve! Encountered _12.2'
Statiec 5852.04' (12/01/87)
Orilling Company Boyles Bros Driller _R. Sharp
I Date Drittlea Sept 30 & Oct 7-8, 1987 Helper T, Merritf
Oriling Method Hollow Stem Auger; Rotary Core pgijiing Fiuid Wﬂa‘_’_’-
Loggead 8y K.D, Holliway; J.B. Bergman Checked By : _ ; ter
Geologist Site Manager

CEARP Mansger
Comments ourface casing set to 43.59' by K.D. Holliway on October 2, 1987

g 0
Samples Collected or

Qe
,’ .s'\e Lithologiec Description Other Tests Performed

<
<
r

l 95.0-99.0’ SAMPLE,
T Recovered 4.0/4.0° = 100%.
I RQD = 2.8/4.0° = 70%.
‘ T T T INTERBEDDED SANDSTONE/ CLAY-
STONE: same as above with claystone
I T layer from 97.3-98.7°; moist to wet.

[ 99,0-103.0° SAMPLE.

— 4 4 4 Recovered 2.0/4.0° = 50%.

RQD = 1.3/2.0’ = 65%.

+ 4 4+ INTERBEDDED SANDSTONE;/ CLAY-
STONE: same as above with less sand
b content; layers are not distinct gradual
changes; moist to wet.

Y
4-
4
o
4

-+ 4 <+

102.0-107.0° SAMPLE,

F Recovered 5.0/5.0° = 100%.

] RQD = 5.0/5.0° = 100%.

- 7T ( T CLAYSTONE: medium dark gray (N 4/0);
trace silt; trace carbonaceous fragments;

" homogenous; consolidated; dense; moist

{ (picked up one foot of core from last

run).

107.0-111.0° SAMPLE.

L Recovered 2.0/4.0’ = 50%.

RQD = 0.0/2.0' = 0%.

— <+ i +. CLAYSTONE: same as above; very bro-
ken; moist.

A
—
A
A
4

-~ L e 3

dL- - -

L TOTAL DEPTH: 110.40°

- - -L

-
L
D
L
A
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WELL

COMPLETION
INFORMATION

Location Rocky Flats Plant; Mound Area

Total Depth: Well
Borehole _110.40"

Formation of Completion _ Arapahoe Formation

Well No. 22-87BR
Elevation: Ground Surface _5930.70'
Top of Casing 5932.49"

Casing Materiat Sch 5, type 316 TFJ stain%%szgl
Screen Material " Wi 316 TFJ
Date Installed Oct. 10, 1987

Installed By __ K. D. Holliway
Geologist

Comments

stainless stee

Casing Diameter 2"' ID

1 Surface Casing Diampt 5" ID,
Approved By _JAQ}_Q&LQ.L&__

BTN

CE Manager

Surface casing set to 43.60' by K. D. Holliway October 9, 1987

2.94"

Top of Casing

1.79°

Ground Surface

777777777 ’II//V

Surface Seal
sterial:
Portlan
cement

‘\\\

rad /TT/II

Surface Casing
43.60|Depth (ft.

Surface

Sea!
Length (1t.)] .

N

76.40

Borehole

Bentoalte

Seal
Length (ft.)

3.97

Filter Material: —
32-42 Silica San

Diameter:

4"

Filter Pack
Length (1t.)

Top of Screen Depth: 81.41'
Well Total
88.70 |Depth (1t.)
Screen Sorehole
7.05 |Lenath | 110 40| Total Depth
“]’ (11.)

Backfil
21.40 | ength (1t.)

01T

[=]

3/8" Volclay Bentonite Pellets

Backfill Material:



PACKER TEST ANALYSIS
WELL NO. 22-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 45.60 - 52.55
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 78.66
Q L
K= =——eeeeeceee LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00008688 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 6.95 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 49.07 + 11.15 + .00 * 2,31 = 60.22
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001233 FT/MIN
K = .00000006 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00021721 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 6.95 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 49.07 + 6.70 + 8.00 * 2.31 = 74.25
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000002500 FT/MIN
K= .00000013 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 22-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 52.55 - 62.20
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 78.66
Q L
K= ——---oomemee LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00007240 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 57.38 + 12.05 + .00 * 2,31 = 69.43
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000698 FT/MIN
K = .00000004 CM/SEC
P2/3 TEST .
Q = INJECTION RATE = .00017377 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 57.38 + 6.70 + 9.50 * 2,31 = 86.02
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001353 FT/MIN
K = .00000007 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 22-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY
TEST INTERVAL (FEET BELOW G.S.): 62.20 - 71.85
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 78.66
Q L
K= —=—m=m——————- LN (~-)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00001448 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 67.03 + 11.61 + .00 * 2,31 = 78.64
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000123 FT/MIN
K = .00000001 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 22-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/09/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 71.85 - 81.50
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 78.66
Q L
K= =——m=emem———- LN (~-)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00004344 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 76.68 + 11.88 + .00 * 2,31 = 88.56
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000328 FT/MIN
K = .00000002 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00021721 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 76.68 + 7.50 + 13.50 * 2.31 = 115.36
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001261 FT/MIN
K = .00000006 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 22-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/09/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 81.50 - 91.15
MATERIAL TESTED: ARAPAHOE SANDSTONE
CEPTH TO WATER (FEET BELOW G.S.):  78.66
Q L
K= -—-ccceoeen LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00386629 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 78.66 + 11.12 + .00 * 2,31 = 89.78
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000288 FT/MIN
K = .00000146 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00641485 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 78.66 + 7.50 + 16.05 * 2.31 = 123.24
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000349 FT/MIN
K = .0C000177 CM/SEC
2¥CZ P1/3 TEST
Q = INJECTION RATE = .00275129 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL =  9.65 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 78.66 + 9.44 + .00 * 2,31 = 88.10
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000209 FT/MIN
' K = .00000106 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 22-87BR

G N BN R R SN B A B SR B SN T BN NS BE SN am =

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/09/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 82.70 - 92.35
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 78.66
Q L
K= =-~=mmeee——a- LN (~=)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00424278 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 78.66 + 9.62 + .00 * 2,31 = 88.28
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000322 FT/MIN
K = .00000163 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00561843 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 78.66 + 7.50 + 16.50 * 2,31 = 124.28
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000303 FT/MIN
K = .00000154 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE =  .00370700 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 78.66 + 10.45 + .00 * 2,31 = 89.11
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000279 FT/MIN
K = .00000141 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 22-87BR

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02
DATE TESTED: 10/09/87 BY: J.B. BERGMAN
TEST INTERVAL (FEET BELOW G.S.): 92.35 - 102.00
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 78.66
Q L
) LN (~-)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00127428 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

P2/3 TEST

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 78.66 + 10.95 + .00 * 2.31 = 89.61
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000095 FT/MIN
K = .00000048 CM/SEC
Q = INJECTION RATE = .00240376 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1/3 TEST

= 78.66 + 7.50 + 18.50 * 2.31 = 128.90
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000125 FT/MIN
K= .00000063 CM/SEC
Q = INJECTION RATE = .00085435 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 78.66 + 10.20 + .00 * 2,31 = 88.86
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000064 FT/MIN
K = .00000033 CM/SEC
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12,11/87

Date
Measured

xx  Well Number:

12/01/87

wWwater Level Data
for
Rockwell (Rocky Flats)

Elevation
TOC (ft)

Depth to Water
from TOC

22878BR

B80.45 5932.49

Wwater Level
Elev. (ft)

5852.04
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Packer Test Data and Results
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ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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BOREHOLE

Location Rocky Flats Plant: Mound Area

Coordinates _J 36415.15 E 22802.78
Total Depth 45.30"

Drilling Company Boyles Bros
Date Drilled July 17-21, 1987
Drilling Method Hollow Stem Auger

Logged By S. Rogal; K.D. Holliway
Geologist

Comments

LOG
OF

Borehole/Well NoO. 23-878BR
Ground Surface Elevation 5972.34"
Water Level Encountered 19.Q"

Static 5958.39' (12/01/87)
Jarvie
o, Duncan
Dritiing Fluid

Driller N

Helper

Checked By

Lithologic Description

Samples Collected or
Other Tests Performed

ROCKY FLATS ALLUVIUM

HNu Background=2.0

0.0-2.0° SAMPLE,

2.0-4.0° SAMPLE.

grained;
discoloration; dry.

" 4.0-5.0° SAMPLE.

dry.

oo - 5.0-7.0° SAMPLE,

1.0-9.0' SAMPLE,

Recovered 1.5/2.0° =
0-1.0: SAND: dusky brown (5 YR 2/2);
fine-grained; some grass; dry.

1.0-1.5": SILTY SAND: dusky yellow (5 Y
6/4), some gravel; dry.

Recovered 1.4/2.0" =
SAND: dusky yellow (5 Y 6/4); fine-
some gravel and cobbles; iron

- Recovered 1.7/2.0" =

70%.

Recovered 0.9/1.0° = 90%.
GRAVEL AND SAND:

Recovered 0.4/2.0° = 20%.
" GRAVEL AND SAND: light olive brown
(5 Y 5/6); trace silt; dry.

85%.

15 | GRAVEL AND SAND:

dry.

9.0-11.0' SAMPLE.

L dry.

- Recovered 0.6/2.0° =
GRAVEL AND SAND:

30%.

75%.

same as above; core: HNu = 5.0;

‘same as above;

same as above;

OV A Background=3.0
Ludlum Background
= 0.0

0-2.0": No readings
over background on
core.

2.0-4.0’: Readings on
core: HNu = 3.0;
OVA = 5.0.

4.0-5.0’: Readings on

OVA =7.0.

5.0-7.0": Readings on
core: HNu = 5.0;
QVA =6.0.

7.0-9.0": Readings on
core: HNu = 2.0;
OVA =5.0.

9.0-11.0’; No readings
over background on
core.
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LOG
OF
BOREHOLE
Location [Jocky Flats Plant; Mound Area Borehole/Waell No. 23-87RR
Coordinates _N 36415.15 E 22802.78 Ground Surface Elevation ___5972,34"
Total Depth 45.30" Water Level Encountered _19.0"
Static 5958.39' (12/01/87)
Drilling Company m_\[lgs Bros Driller D. JIarvie
Date Drilled July 17-21, 1987 Weiper _J. Duncan
Drilting Method Hollow Stem Auger Drilling Fluid e A
Logged By S. Rogal; K.D. Holliway Checked By /
Geologist Site Mansger

CEARP Manager

Comments
Q$ 4?/‘../ Sampiles Collacted or
o s/ N Lithologic Description Other Tests Performed
Q« ~ /o A‘
20 —
11,0-13.0° SAMPLE. 11.0-13.0" Readings
Recovered 0.43/2.0=20%, on core: HNu = 5.0;
GRAVEL AND SILT: moderate reddish | OVA = 4.0.
brown (10 R 4/6); trace fine-grained
sand; cobble stuck in shoe of barrel;
damp. 13.0-15.0": Readings
on core: HNu = 3.0;
13.0-15.0° SAMPLE. OVA =5.0.
25 Recovered 1.7/2.0° = 85%.
GRAVEL AND SILT: same as above with
iron and limonite staining; damp. 15.0-17.0": Readings
on core: HNu = 2.0;
15.0-17.0° SAMPLE. OVA = 5.0.
Recovered 1.98/2.0° = 99%,
15.0-15.25: GRAVEL AND SILT: same as
above; damp. 17.0-19.0’: Readings
on core: HNu = 5.0;
" ARAPAHOE FORMATION OVA =5.0.
15.25-17.0": SANDSTONE: dusky yellow (5
Y 6/4); fine-grained; well sorted; iron | 19.0-21.0’: Readings
staining; weathered; damp. on core: HNu = 3.0;
OVA = 5.0.
17.0-19.0° SAMPLE. ,
Recovered 2.0/2.0° = 100%. 21.0-23.0: Readings
SANDSTONE: same as above; moist. on core: HNu = 3.0;
OVA =5.0.
33 19.0-21.0°’ SAMPLE.,
Recovered 2.0/2.0° = 100%. 23.0-25.0’: Readings
SANDSTONE: same as above; wet. on core: HNu = 3.0;
OVA = 5.0
21.0-23.0°’ SAMPLE,
Recovered 2.0/2.0° = 100%. 25.0-27.0": Readings
SANDSTONE: same as above; moist. on core; HNu = 3.0;
OVA = 5.0.
40
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LOG
OF
BOREHOLE
Location JOcky Flats Plant: Mound Area Borehoie/Well No. 23-87RR
Coordinstes _JN 36415.15 E 22802.78 Ground Surface Elevation 2972.34"
Total Depth 45.30° Water Leve! Encountered _19.0"'
Static _5958.39' (12/01/87)
Drilling Company _ Bovles Bros Oritier _D, Jarvie
Date Drilled July 17-21, 1987 Heiper _J1. Duncan
Drilling Method Hollow Stem Auger Oriliing Fluid _Naone -
Logged By S. Rogal; K.D. Holliway Checked By
Geologlst Site Manager
CEARP Manager

Comments

5.‘ Samples Collected or
Q'« Lithologic Description Other Tests Pertormed
40 L
23.0-25.0' SAMPLE, 27.0-29.0": Readings
Recovered 2.0/2.0° = 100%. on core: HNu = 3.0;
SANDSTONE: olive gray (5 Y 3/2); mot- OVA =5.0.
tled; weathered; wet.
29.0-31.0": Readings
25.0-27.0° SAMPLE. on core: HNu = 3.0;
Recovered 2.0/2.0° = 100%. OVA =5.0.
SANDSTONE: same as above; wet at 25.6".
45 31.0-33.0 Readings
27.0-29.0° SAMPLE. on core: HNu = 3.0;
1 N } Recovered 1.9/2.0° = 100%. OVA =35.0.
SANDSTONE: same as above; wet.
P -}- -+
29.0-31.0° SAMPLE.
1 1 4 Recovered 2.0/2.0° = 100%.
SANDSTONE: olive gray (5 Y 3/2); trace
4 4 .+ silt; mottled; weathered; from 29.0-30.3’
damp; 30.3-31" wet.
SO L -> -
31.0-33.0° SAMPLE.
+ + + Recovered 2.0/2.0° = 100%.
I SANDSTONE: same as above with 1/2"
7 T T sgray clay lenses at 31.8°, 32.3’, 32.8”; moist.
T T T 314-33.4° SAMPLE.
Recovered 2.0/2.0° = 100%.
T T T SANDSTONE: dark yellowish orange (10
- 4 l i YR 6/6) to dusky yellow (5 Y 6/4); 3.5-4.0
phi sand, well sorted; interbedded sand,
*. +. 4 light olive gray (5 Y 6/1), 3.0-2.5 phi;
fairly well sorted; wet to moist.
- - -
33.4-35.0° SAMPLE. No recovery. Drilled
-+ -+~ + with center bit.
- F'S -
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LOG
OF
BOREHOLE
Location J0Ccky Flats Plant: “Mound Area Borehole/Well No. 23-87RR
Coordinates _J 36415.15 E 22802.78 Ground Surfsce Elevation 5972.34'
Total Depth 45.30' Water Level Encountered 19 Q'
Statie 5958.39' (12/01/87)
Drilling Company _ Bovles Bros Driller _D. Iarvie
Date Drilled _July 17-21, 1987 Helper _.I, Duncan
Drilling Method Hollow Stem Auger Drilling Fluid g
Logged By S. Rogal; K.D. Holliway Checked By dmﬂ#ﬂ—
Geologist Site Manager
CEARP Manager
Commaents
$~ 4?0 q‘.. Samples Collected or
ol /3 QN Lithologic Description Other Tests Performed
Q« Q“ v ‘,.A
i ) 35.0-36.0' SAMPLE.
T r [ Recovered 1.0/1.0° = 100%.
! +SANDSTONE: dark yellowish orange (10
] T T YR 6/6) to dusky yellow (5 Y 6/4); sand
3.5-4.0 phi, well sorted; trace clay; wet.
- ﬂ- -
) 1 1 36.0-37.0° SAMPLE,
i [ Recovered 1.0/1.0° = 100%.
— 1 4 4 SANDSTONE: same as above; wet.
1 | 1370380 samMpLE
Recovered 1.0/1.0° = 100%.
+ + 4+ CLAYEY SANDSTONE: olive gray (5 Y
4/1); sand 3.5-4.0 phi; some silt; some clay;
4 4 4 unweathered; moist.
1 4 4380393 SAMPLE.
Recovered 1.3/1.3’ = 100%.
- T T T CLAYEY SANDSTONE: same as above;
moist.
- - -
i 1l 1 39.3-40.3° SAMPLE.
i Recovered 1.0/1.0° = 100%.
J 1 4 SILTSTONE: olive gray (5 Y 4/1) to olive
i gray (5 Y 3/2); some clay; some 3.5-4.0
{ 1l 4 phi sand; unweathered; moist.
— <L - E 3 40 '41 ’ AMPLE
Recovered 1.0/1.0° = 100%.
+ + 1+ 40.3-40.8: CLAYSTONE: olive gray (5 Y
L 4/1) trace silt; trace 3.5-4.0 phi sand; un-
<+ T T weathered; slightly moist to damp.
40.8-41.3": SILTSTONE: olive gray (5 Y
+ . T 4/1); some very fine-grained sand; some
clay; unweathered; damp to dry.
-+ qL L o
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LOG
OF
BOREHOLE
Location liocky Flats Plant: Mound Area Borehole /Waell No. 23-87BR
Coordinates w Ground Surface Elevation _ 5972 34"
Total Depth 45.30" Water Level Encountered _19.0°'
Static 5958.39' (12/01/87)
Drilling Company Bovles Bros Drilier D, Isrvie
Date Drilled July 17-21, 1987 Helper _J. Duncan
Drilling Method Hollow Stem Auger Orilling Fivid _None ‘
Logged By S. Rogal; K.D. Holliway Checked By a xa (] {)Z Q
Geologist Site Manager
CEARP Manager
Comments
N g
Q o Qe Samples Collected or
U & Q Lithologic Description Other Tests Performed

41.3-42.3' SAMPLE,
T Recovered 0/1.0° = 0%.
SILTSTONE: same as above; dry.

-

42.3-43.3 SAMPLE,

T Recovered 1.0/1.0° = 100%.

SILTSTONE: same as above; trace very
T fine-grained sand; dry.

1 43.3-44.3° SAMPLE.,
| Recovered 1.0/1.0° = 100%.
SILTSTONE: same as above; dry.

44.3-45.3° SAMPLE,

| Recovered 1.0/1.0° = 100%.

SILTSTONE: same as above except more
4 sand; dry.

TOTAL DEPTH: 45.30

A
L

5

of 2




LocationROCky Flats Plant; Mound Area

WELL

COMPLETION
INFORMATION

Coordinates N 36415.15 F 22802.78

Total Depth: Well _37:85'

Borehole _45.30"

Well No. 23-87BR
Elevation: Ground Surface _5972.34"'
Top of Casing 5974.49"

Formation of Completion Arapahoe Formation

Casing Material Sch 5, type 316 TFJ stainless Casing Diameter _2" 1D
steel

Screen Materiai (010" wire wrap, type 316 TFJ _ Surface Casing Dia
stalnless steel

Date Instailed _Julv 24, 1987

Installed By _K.D. Holliway

Geologist

Comments

ter 5" ID

Approved By

P Manager

Ground Surface

2.90"

Top of Casing 2 15!

r7rrr77nr77z

Surface Seal

aterial:
?ortTan
cement.

Surface

14.0 |Sesl
Length (ft.)

NN

Bentorite

Seal
2.25 Length (ft.)

Filter Material: —
32-42 Silica Sa

Filter Pack
21.60 lLength (ft.)

Surface Casin
2.10 |pepth (1t *

e
NN

Borehole
Diameter:

7.5"

Top of Screen Depth: 17.19!

Well Total
37.85 |pepth (1t.)

Screoen Borehoie
20.42 |Length 145 30 | Total Depth
(tt.) (1t.)

b

B kfill
7.45 [Congth (11.)

E£°G7 687 LE

Backfill Material:

3/8" Volclayv Bentonite Pellets




—

PROGRAM SLUBT, VERSION 4.0CT. 1985
THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF CODPER, BREDEHOEFT AND PAPADOPULOS, 1947 (ARTICLE IN VOL.3.NO.Y OF WRR ENTITLED
*RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEQUS CHARGE OF WATER®)
{2) METHOD OF BOUMER AND RICE, 1976 (ARTICLE IN VOL, 12, NO.J DF WRR ENTITLED
*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AGUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING NELLS™)
PROJECT NO.: 4-011B-87 CLIENT: Rockwell International
ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-14-87
FIELD INVESTIGATOR: Kevin McNeill
WELL NO.: 23-87 BR

INPUT DATA ARE:

INKER CASINE DIAMETER =  2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 2{.13 FEET

iNNER SCREEN OR OPEN-HOLE GIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL 70 BOTTOM OF SCREEN = 21.13 FEET
DIAMETER OF DRILLED HOLE =  7.30 INCHES THICKNESS OF SATURATED AQUIFER IONE = 16,52 FEET
ESTIMATED POROSITY OF BRAVEL PACK = .23 FALLING-HEAD INDEX = 0 ("1® IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TIME DATA POINTS = 54

TINE HERD
{sec } {FEET)
1,00 1,330
2.00 1,300
3.00 1.299
4,00 1,280
5.00 1.270
6.00 1,240
7.00 1,230
8.00 1,240
9.00 1,230
10.00 1,230
11,00 1,220
12,00 1,210
13.00 1.210
14.00 1.200
17.00 1.180
20.00 1.160
23.00 1.140
26,00 1,130
29.00 1.110
32.00 1.090
35.00 1,080
38.00 1,060
41.00 1.050
44,00 1.050
47.00 1,030
$0.00 1.000



53.00 .980

56.00 970

59.00 .950

62,00 940

68.00 910

77,00 .880

86.00 .830

95.00 .810
104,00 .780
113,00 760
122.00 T30
152,00 660
182.00 500
224,00 . 530
264.00 450
344,00 390
404.00 330
464.00 .290
524.00 250
584.00 220
644,00 200
704.00 .180
764,00 180
B54.00 130
974,00 410
1094.00 . 100
1274.00 .080
1577.00 A7

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG{H) VS, TIME
SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

1.1004



R R T R P R R R R R R R R R RS L R R AR R R R P R R R R R R R R R R R M R 4

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING LIAMETER OF DRILLED HOLE:

PERMERBILITY = 5.74E-06 FT/cec = 1,76E-04 CN/sec

TRANSMISSIVITY = 9,52E-05 FT#42/sec

CONPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEARILITY = 1.82E-06 FT/sec = 9,54E-05 CM/sec

TRANSMISSIVITY = 3,00E-05 FT##2/zec



ro

;11/87

Date
Measured

*x  wWell Number:

12,,01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
2387BR
16.10 5974.49

Water Level
Elev. (ft)

5958. 39



INDEX OF DATA

Boring No.. 24-87

Completed as well?  Yes

Data in File

X

X

—X
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and Results

Packer Test Data and Results

Water Level Data
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BOREHOLE

Location Rocky Flats Plant; East Trenches Area ggrenoie/Well No.

LOG
OF

24-87

Coordinates _N 36759.05 E 23640.05 Ground Surface Elevation 5957.79'
Total Depth _18.60' Water Level Encountered lOne
Stetic D5944.74' (12/01/87)
Drilling Company Boyles Bros Dritler _R. Sharp
Date Drilled _September 2, 1987 Helper _S. Bradfield
Drilling Method Hollow Stem Auger Drilling Fluid _None "/
Logged By J.B. Bergman Checked By
Geologist
{ EARP Manager
Comments
Q\.o Samples Collected or
8.3 Lithologic Description Other Tests Performed
o~
0 &
ST ROCKY FLATS ALLUVIUM HNu Background=0.4
<o g OV A Background=0.0
= a2 0.0-2.0' SAMPLE. No Ludium readings
Ay F Recovered 1.3/2.0° = 65%. taken.
S CLAY AND GRAVEL: grayish brown (5
s s - YR 3/2); abundant quartzite gravels; an- | 4.0 Readings at well
gular to subrounded; poorly sorted; roots | head: HNu = 0.2;
[ and grasses common; slightly consoli- OVA = 6.
5 | dated; dry.
7.3’: Readings at well
| 2.0-4.0’ SAMPLE. head: HNu = 1.0;
Recovered 1.3/2.0° = 65%. OVA =2.0.
L SANDY CLAY AND GRAVEL: grayish Readings in
brown (5 YR 3/2); sandy matrix; some breathing zone: HNu
| quartzite gravels; some clay; very fine- = 0.2: OVA = 6.
grained sand; unsorted; angular to sub-
L rounded; caliche in shoe at ~3.1°; uncon-
solidated; slightly damp.
40 L
4.0-6.0° SAMPLE.
F Recovered 1.0/2.0° = 50%.
L SANDY CLAY AND GRAVEL: moderate
yellowish brown (10 YR 5/4) clay; very
fine-grained sand; some clay; some silt;
" poorly sorted; angular to subrounded;
abundant caliche; reacts with HCI; uncon-
i solidated; slightly damp.
L2 L
6.0-7.3' SAMPLE.
- Recovered 1.3/1.3° = 100%.
SANDY CLAY AND GRAVEL: same as
- above but more clay and less gravel; peb-
bles in shoe; unconsolidated; slightly
- damp.
20
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Area pgorenole/Well No. 24-87

Coordinates _N 36759.05 E 23640.05 Ground Surface Elevation 5957.79'
Total Depth _18.60" Water Level Encountered None
Static 5944.74' (12/01/87)

Drilling Company Boyles Bros Oriller R, Sharp
Date Drilied _September 2, 1987 Helper S. Bradfield
Drilling Method Hollow Stem Ayger Drilling Fluid None ___ _z
Logged By J.B. Bergman Checked By . AQQ cbd—(‘]

Geologist T 8ite Manager

CEARP Manager
Comments

Samples Collected or
Lithologic Description Other Tests Performed

71.3-9.3° SAMPLE,

T T T Recovered 1.2/2.0° = 60%.

CLAY AND GRAVEL: moderate brown
(5 YR 4/4); abundant quartzite gravels
and pebbles; angular to subrounded; trace
T T T very fine-grained sand; unconsolidated:
_L 4L 1l slightly damp.

— 4 4 J. 9.3-10.1’ SAMPLE.
Recovered 0.8/0.8° = 100%.
CLAY AND GRAVEL: same as above;

- L 2 -
[ dry to slightly damp.
+ + +
10.1-11.1>> No recovery. Drilled with
+ 4 4 center bit.

+ <+ + 11.1-13.1° SAMPLE.

Recovered 1.0/2.0° = 50%.

— + T T CLAY AND GRAVEL: same as above; no
caliche; dry to slightly damp.

13.1-15.1’ SAMPLE,
T T T Recovered 20/2.0° = 100%.

j 13.1-13.4: CLAY AND GRAVEL: same as
" above. .

T T 1 ARAPAHOE FORMATION

13.4-15.1" CLAYSTONE: light olive gray
+ + 4+ (5 Y 6/1); abundant dark yellowish
orange (10 YR 6/6) mottles; sandy; very
+ + <+ fine-grained; silty; rounded; consolidated;
weathered; trace caliche; increase in clay
t T 4 with depth; dry.

Page
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Area
Coordingtes _N 36759.05 E 23640.05
Total Depth _18.60'

Drilling Company Boyles Bros
Date Drilled _September 2, 1987
Drilling Method Hollow Stem Auger

Logged By J.B. Bergman
Geologist

Comments

Borehole/Well No. 24-87
Ground Surface Elevation 5957.79'
Water Leve! Encounterea None

Static 5944.74' (12/01/87)
Oritter _R, Sharp
Helper _S. Bradfield

Orilting Fiuid _None v

Checked By Mj\u

Site Manager

CEARP Manager

Samples Collected or

Lithologic Description Other Tests Pertormed

! 15.1-17.1 SAMPLE
1 Recovered 1.7/2.0° = 85%.

{ 1l 4 17.1-19.1° SAMPLE,
Recovered 1.2/2.0° = 60%.

+ + + shoe (FeO stains); dry.

ADJUST DEPTH.

1 T T TOTAL DEPTH: 18.60°
+ + 4
—_— 4 4+ +
+ + +
+ + 4
<r - -
+ + +
- 1 + +
1 41
4 + 4
+ + 4+
<+ + -+

4 4 ]l CLAYSTONE: same as above.

1 L 4 SANDY CLAYSTONE: dark yellowish
orange (10 YR 6/6) claystone; very fine-
—_— <4 <4 4 grained; consolidated; weathered; abun-
dant light brown (5 YR 5/6) nodules in

T T + TOTAL DEPTH WITH PLOPPER = 18.6.
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; East Trenches Area well No. 24-87
Coordinates _N 36759.05 E 23640.05 Elevation: Ground Surface _5957.79'
Total Depth: Well 13.85' Top of Casing 5959.66"

Borehole _18-60"
Formation of Completion Rocky Flats Alluvium
Casing Material Sch 5, tvoe 316 TFJ stainless Casing Diameter _2" ID

. steel 1

Screen Material 0.010" wire wrap, type 316 TFJ. Surface Casing Djame 5" ID
Date Instatieg Sept. 2, 1987 stainless steel Approved By

Instalied By J. B. Bergman
Geologist

P Manager

Comments

3.15!"

Top of Casing 1.87'

Ground Surface
7777777777777

1.85 [Depth 1ty

Surface Seal

Por‘!l.at.rﬁlwpe I

——S
NN\

cement
guruco -
eal
2.00 Length (ft.)
Borehole
Diameter:

7.5"

:on:oaltt
]
1.00 [ ength (1t.)

-

1

ITop of Screen Depth: 3 50!

Filter Material: —
32-42 Silica Sar

Well Total
Filter Pack 13.85 Depth (ft.)
11.10 jLeneth (1t)
tero:: Sorehoie
eng Total Depth
10.10 gy, | 18-60 | (py

Backfill
4.50 Length (ft.)

Backtill Material: 3/8" Volélay Bentonite Pellets




12,/,11/87

Date
Measuread

*x%x Well Number:

12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
2487
14.92 5959 .66

Water Level
Elev. (ft)

5944 .74



INDEX OF DATA

Boring No.. 25-87BR

Completed as well?  veg

Data in File
X Log of Borehole
X Well Construction Summaries
Well Development Summaries
X Hydraulic Conductivity Test Data
and Results
. Packer Test Data and Results
X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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LOG
OF
BOREHOLE

Location Rocky TFlatg Plapt; East Trenches Area Borehole/Well No. 25-87BR

Coordinates _N 36727.08 E 23641.38 Ground Surface Elevation _5958.91'"'
Total Depth _47.00' Water Leve! Encountered 15.50'

statie D0937.01' (12/01/87)
Drilling Company _ Bovles Bros Drilter R, Sharp
Date Drilied _Aupust 11-14, 1987 Helper S. Bradfield
Drilling Method Hollow Stem Auger Orilling Fluid _Ngne ¢
Logged By R. T, Treat Checked By

Geologist

ARP Manager
Comments

(d
q\o Samples Collected or
N Lithotogic Description Other Tests Performed

TOPSOIL HNu Background=1.0
OV A Background=0.0
0.0-2.2° SAMPLE. No readings over

[ Recovered 1.8/2.2° = 82%. background on core.
0.0-0.3: TOP SOIL: dusky brown (5 YR
2/2); clayey quartzite gravels; sandy;
slightly damp.

ROCKY FLATS ALLUVIUM

0.3-1.8: CLAY AND GRAVEL: moderate
brown (5 YR 3/4); fine-grained sand;
scattered quartzite cobbles; slightly
calcareous; dry.

2.2-5.5° SAMPLE.

Recovered 1.7/3.3° = 52%.

2.2-2.7: CLAY: grayish brown (5 YR 3/2);
slightly sandy with scattered gravel; dry.
2.7-3.9: SAND AND GRAVEL: light
brown (5 YR 6/4); angular to subangular
gravel; fine-grained sand; dry to slightly
damp.

5.5-7.5° SAMPLE,

Recovered 2.0/2.0° = 100%.

CLAYEY SAND AND GRAVYVEL: grayish
orange pink (5 YR 7/2); quartzite gravels;
medium-grained sand; subangular to
subrounded; poorly sorted; caliche; dry.

page 1L ot _6




LOG
OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Area Borehole/Well No. 25-87BR

Coordinstes _N 36727.08 E 23641.38 Ground Surface Elevation _5958,91'
Total Depth _47.00" Water Level Encountered 15.50'
Statie D5937.01' (12/01/87)

Drilling Company Bovles Bros Dritter R, Sharp
Date Drilled _Aygust 11-14, 1987 Helper S, Bradfijeld
Orilling Method Hpllow Stem Augerx Deilling Filuid None .
Logged By R, T, Treat Checked By __.L_MM/L/Q&D

Geologist Site Manager

CEARP Mansger
Commaents

©
Q‘.. Samples Collected or
K fb‘ Lithologic Description Other Tests Performed
20 & hd —
71.5-9.9’ SAMPLE,
Recovered 1.4/2.0' = 70%.

. CLAYEY SAND AND GRAVEL: light
brown (5 YR 6/4) to pale brown (5§ YR
5/2); subangular to subrounded gravel;
medium-grained sands, poorly sorted;
some caliche; scattered subangular to sub-
rounded gravel; dry.

E B
9.5-10.5> SAMPLE.

Recovered 0.5/1.0° = 50%.

CLAYEY SAND: vyellowish gray (5 Y
7/2); fine-grained sand; subangular scat-
tered gravels; poorly sorted; dry.

10.5-12.5> SAMPLE.

Recovered 1.0/2.0° = 50%.

30 SAND AND GRAVYEL: grayish brown (5
YR 3/2) to pale brown (5 YR 5/2);
clayey; subangular to subrounded gravels;
‘fine to medium-grained sand; poorly
sorted; moderately calcareous; slightly
damp to moist.
12.5-14.5° SAMPLE.

Recovered 1.6/2.0' = 80%.
SAND AND GRAVYEL: same as above;

A damp.

40
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LOG
OF
BOREHOLE

Location Rocky Flats Plant: East Trenches Area

Coordinetes _N 36727.08 E 23641,38
Total Depth _47.00°

Drilling Company Boyles Brog
Date Drilled _Aygust 11-14, 1987

Drilling Method Hollow Stem Auger

Logged By R. T, Treat
Geclogist

Comments

Borehole/Well No. 25-87BR
Ground Surtsce Elevation _5958,91"
Water Level Encountered 15.50'

Statiec _5937.01' (12/01/87)
Oritter R, Sharp
Helper S, Bradfield
Drilling Fluid None

Checked By g L@

Site Manager

CEARP Msanager

o
Qe Samples Coliected or
N Lithologic Description Other Tests Pertormed

— am—
- gam— ——

14.5-16.5° SAMPLE.
> Recovered 1.6/2.0° = 80%.

~ sand; poorly sorted; damp.

moist.

14.5-15.8: SAND AND GRAVEL: pale
[ brown (5 YR 5/2); subangular to sub-
rounded gravel, fine to medium-grained

15.8-16.0: SANDY CLAY: moderate

" brown (5 YR 3/4); some gravels; medium-
| grained sands; poorly sorted; damp to

ARAPAHOE FORMATION

16.5-18.5° SAMPLE.
4 4 4 Recovered 2.0/2.0’ = 100%.

'
.

-

. 2

y

r

18.5-19.5° SAMPLE,
F Recovered 1.0/1.0° = 100%.

v
i
L]
i

) T
4+

4

L4

d

T T " 19.3-19.5"; poorly sorted; damp to dry.
T T T 19.5-21.0> No recovery. Drilled with
—_— 4 i 4 center bit.

4+ + 4+ 21,0-23.0' SAMPLE
L . Recovered 2.0/2.0° = 100%.

d
LJ
L

A
L
4
L4
i

TL + <4 mented; moist.

CLAYEY SANDSTONE: light olive gray
4 + 4+ (5 Y 5/2); fine-grained sands; FeO stain-
ing; calcareous; damp to dry.

LCLAYEY SANDSTONE: light olive gray
(5 Y §5/2) to dark yellowish orange (10
YR 6/6) in a highly cemented zone at

FCLAYEY SANDSTONE: grayish orange
(10 YR 7/4) to pale yellowish brown (10
- YR 6/2); thinly laminated clay beds; fine-
grained sand; poorly sorted; slightly ce-
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LOG
OF
BOREHOLE

Location Rocky Flats Plant: East Trepches Area @arenole/Well No. 25-87BR

Coordinates _N 36727.,08 E 23641,.38

Total Depth _47.00°"

Water Loevel

Ground Surface Elevation _5958,9]1"'

Encountered 15.50'

Static
Drilling Company Bovles Brqg Driller R, Sharp
Oste Driiled _Aygust 11-14, 1987 Helper S. Bradfield
Drilling Method Hollow Stem Auger Drilling Fluid _Nope a4
Logged By R T, Treat Checked By@
Geologist Site Manager

Comments

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Pertormed

m—

23.0-24.0' SAMPLE.
T T Recovered 1.0/1.0° = 100%.
SANDSTONE: grayish orange (10 YR
T T T 7/4); highly weathered; weakly cemented:
1 1 1 poorly sorted; wet.
4 1 $ 24.0-26.0’ SAMPLE. No recovery.
L SANDSTONE: same as above.
) 26.0-28.0' SAMPLE.
<4 R 4 Recovered 0.8/2.0" = 40%.
SANDSTONE: grayish orange (10 YR
+ <+ 4 7/4); weathered; poorly sorted; weakly
cemented; medium-grained; severely oxide
+ T +4 stained; wet.
4 L + 28.0-30.0’ SAMPLE.
‘Recovered 1.3/2.0° = 65%.
- T T T SANDSTONE: light bluish gray (5 B 7/1)
to grayish orange (10 YR 7/4); massive
T T T. bedding; weakly cemented; medium-
1 1l i grained; highly weathered; moist.

30.0-32.0° SAMPLE.

[ Recovered 0.4/2.0° = 20%.

SANDSTONE: same as above; moist.

—_ 4 1 1 320-33.0 SAMPLE

Recovered 1.0/1.0° = 100%.

> SANDSTONE: dark yellowish orange (10

YR 6/6) to grayish orange (10 YR 7/4);

 medium-grained sand; subangular to

rounded; weakly cemented; poorly sorted;

T+ + <+ weathered; moist.
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BOREHOLE

LOG

OF

Location Rocky Flats Plant. East Trenches Area Borehole/well No. 23-87BR

Coordinstes N 36727,08 E 23641.38

Total Depth _47,00"

Orilling Company _Boyles Brag.
Date Drilled _August 11-14, 1987

Ground Surface Elevation _5958,91'

Water Level Encountered 15.50'

Static

Dritter R, Sharp

Helper S. Bradfield

Orilling Method Hollow Stem Auger Drilling Fluid _None L
Logoed By R, T, Treat Checked By
Geoiogist Site Manager
CEARP Manager
Comments

Lithologic Description

Samples Collected or
Other Tests Performed

4
4 SANDSTONE: dark yellowish orange (10

<+~

<+

33.0-35.0° SAMPLE.
Recovered 0.5/2.0° = 25%.

YR 6/6); medium-grained

4 rounded; poorly sorted; weakly cemented;

moist.

35.0-36.0° SAMPLE.
Recovered 0.3/1.0° = 30%.

SANDSTONE: same as above; moist.

36.0-37.5 SAMPLE. No recovery.

37.5-38.0° SAMPLE.
Recovered 0.2/0.5° = 40%.

sand; sub-

SANDSTONE: yellowish gray (5 Y 7/2);
medium-grained sand; subrounded to sub-
angular; weakly cemented; poorly sorted;
moist.

-38.0-39.0' SAMPLE. No recovery.

SANDSTONE: same as above.
-40.7° SAMPLE. No recovery.

40.7-42.7° SAMPLE.
Recovered 0.1/2.0° = 5%.

SANDSTONE: grayish orange (10 YR
7/4); thin laminated clay;, fine-grained
sands; poorly sorted; moderately ce-
mented; moist.

Page
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LOG
OF
BOREHOLE

Location Rockv Flats Plant: East Trenches Area Borehole /Well No. 25-87BR

Coordinates _N 360727.,08 E 23641.38
Total Depth _47.00°

Drilling Company Boyles Braqg
Date Drilled _August 11-14, 1987
Drilling Method Hpllow Stem Augerx
Logged By R, T, Treat

Geoilogist

Comments

Ground Surfsce Elevation _5958,9]1"

Water Level Encountered 15.50'

Static

Oriller R, Sharp

Helper S. Bradfield

Drilling Fluid None .

Checked By
Site Manager

CEARP Manager

s

Sampies Collected or
Other Tests Performed

R
Qe

Lithologic Description
A

42.7-44.7° SAMPLE.

42.7-43.2’: SANDSTONE: same as above.

43.2-44.7: SANDY CLAYSTONE: yellow-
ish gray (5 Y 7/2) to light olive gray (5 Y
5/2); massive; fine-grained sand; medium

T + + Recovered 0.5/2.0° = 25%.
- ﬂh 1»
- -}- -
L plastic; moist.
ﬁi- ﬁ -
44.7-46.7° SAMPLE.
— qP- -r 4}

Recovered 1.0/2.0° = 50%.

SANDY CLAYSTONE: medium gray (N
5/0) to grayish orange (10 YR 7/4):
blocky; fine-grained sand; poorly sorted;
moderately cemented; highly oxide
stained; moist to damp.

46.7-47.0° SAMPLE.

Recovered 0.3/0.3° = 100%.

CLAYSTONE: dark greenish gray (5 G
4/1) slightly sandy; fine-grained; moder-

+ + 4 ately cemented; damp.
+ + 1 TOTAL DEPTH: 47.0°
+ 4 +
T + -+
— 4 1 |
4 + +
-+ -+ <+
4 + +
+ +* -+
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WELL
COMPLETION
INFORMATION

Location _Rocky Flats Plant; East Trenches Area Well No. 25-87BR
Coordinates _N 36727.08 E 23641.38 Elevation: Ground Surface _5958.91'
Total Depth: wen _43.70" Top of Casing __5960.96"

Borehole _47.00'
Formation of Completion Arapahoe Formation

CIOII\Q Material SCh 5[ tm 316 TFJ Staj.rllgssl C..lng Dl.m.t.' 2" 0
stee

Screen Material(.010" wire wra 316 TFJ _ Surface Casing Diameter _ 5" ID
stainless steel
Date Instalied _Aug. 17, 1987 Approved By
Installed By R. T. Treat Si ager
Geologist

CE P Manager
Comments

3.00'

Top of Casing 2.05'

Ground Surface
777777777

Surface Casing

Surface Seal
2.00 Depth (ft.

Portlllt. iak I

cement
gurtiaco -
ea
15.00 Length {ft.)
Borehole
Diameter:

7.5"

Sentonite

Seal
Length (ft.)

2.00

Filter Material: —

32-42 Silica Sapd Top of Screen Depth: 17.50'

r————_

Well Total
43.70 | pepth (11.)

Filter Pack
26.90 {Length (ft.)

Screen Sorehole
25.95]Length | 45 5| Total Depth
| (1t.) (tt.)

[N

w

O

Q

Backtill 5

3.10 Jrengtn (rtaf s
L2

Backfill Materiai__3/8" Volclay Bentonite Pellets



PROGRAM SLUBT. VERSION 4,0C7. {985
Thi3 TROSRAN CALCULATES MEAN TRANSRISSIVITIES FROM SLUB-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEMOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3.N0.! OF WRR ENTITLED
*RESPONSE QF A FINITE DIAMETER WELL TO AN INSTANTANEQUS CHARGE OF waitR')
12) WETHOD OF BOUMER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED

*A SLUG TEST FOR DETERNINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETKATING WELLS®)

PROJECT NO.: 6-011B-87 CLIENT: Rockwell Internatiosal
ITE _ZZATION: Rocky Flats Plant DATE OF SLUG TEST: 10-14-87
FIELZ INVESTIGATOR: Kevin McNeill

WELL NO.: 25-87 BR

INPUT DATR ARE:

INKEX CASING DIAMETER = 2,00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 20.80 FEET

INNER SCREEN OR OPEN-HOLE DIAMETER =  2.00 INCHES DEPTH FROM STATIC LEVEL 7O BOTTOM OF SCREEN = 20.80 FEET
DIAMETER OF DRILLED HOLE =  7.50 INCHES THICKNESS OF SATURATED AQUIFER IONE = 20.55 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 (*1" IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TINE DATA POINTS = 42



TINE HEAD
{sec } {FEET)
1.00 1. 140
2.00 1.090
3.00 1.050
4,00 1,010
5.00 ,970
6,00 940
7.00 .900
8.00 870
8.00 540
10,00 810
11.00 780
12.00 780
13,00 L7130
14,00 .700
15.00 .80
16.00 )
17.00 .040
16,00 610
19.00 600
20,00 .580
22,00 540
25,00 490
27,00 , 460
30.00 420
32.00 400
35.00 L340
40.00 310
45.00 270
50.00 240
55.00 210
$0.00 . 180
70.00 140
80.00 .120
88.00 . 100
98.00 080
118.00 .050
138,00 L040
158.00 030
188.00 02
218.00 020
243.00 010
383.00 010

HO NAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME

SUCCESSIVE COMPUTED
VALUES FOR HO
{FEET)

J218
8443
8871



B o= o2 wa o2 o5 Un UEH e G5 Uy TE BE R SR WP EN W a8

PR R H R R R R R R R R M L H H HHH H HEH O
METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = S5.03E-05 F1/sec s |.53E-03 Ch/sec

TRMNSHISSIVITY = 1.03E-03 FT#42/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 1,59E-05 FT/sec = 4,B4E-04 CN/sec

TRANSMISSIVITY = 3.26E-04 FT##2/sec



12,11/87

Date
Measured

xx  Well Number:

12,01/87

Water Level Data
for
Rockwell (Rocky fFlats)

Depth to Water Elevation
from TOC TOC (ft)
25878BR
23.95 59&60.96

Water Level
Elev. (ft)

5937.01



'V‘\
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12,11/87

Date
Measured

xx Well Number:

12,01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
25878BR
23.95 5960.96

Water Level
Elev. (ft)

5937.01



INDEX OF DATA

Boring No.. 26-87

Completed as well? Yes

Data in File
Log of Borehole

X
X Well Construction Summaries
Well Development Summaries

Hydraulic Conductivity Test
and Results
Packer Test Data and Results

x Water Level Data

Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT

ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT

DECEMBER 31, 1987
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LOG
OFf

BOREHOLE

Location Rocky Flats Plant; East Trenches Area
N 36261.48 E 24381.98
18.00'

Coordinates
Total Depth

Drilling Company Bovles Bros
Date Drilled September 23, 1987

Drilting Method Hollow Stem Auger

Borehole/ Wail No.

26-87

Ground Surface Elevation 5954.06’

Water Level

Encountered

Static
Drilier P. Mesa
Helper S. Bradfield

Drilling Flulg None

Logged By

R. T. Treat

Checked By

Comments

Geologist

nager

C P Manager

\../ Samples Collected or
6.\0 Lithologic Description Other Tests Performed
TOPSOIL HNu Background=0.8
OV A Background=0.0
0.0-2.0' SAMPLE.
Recovered 1.3/2.0° = 65%. 4.0-6.0": Reading on
0.0-0.3: TOPSOIL: dusky brown (5 YR | core: OVA = 1.6.
2/2), silty; fine-grained sands; gravels;
poorly sorted; dry. 6.0-8.0: Reading on
core: HNu = 1.4;
5 ROCKY FLATS ALLUVIUM OVA = 124.
0.3-2.0': SAND AND GRAVEL: very pale 14.0-16.0: Reading on
orange (10 YR 8/2); silty; fine-grained | core: OVA = 12.2.
sands; subangular to subrounded gravel;
poorly sorted; weakly cemented; very cal-
careous; moist.
2.0-4.0° SAMPLE.
Recovered 2.0/2.0° = 100%.
40 SAND AND GRAVEL: same as above;
moist.
4.0-6,0° SAMPLE.
Recovered 1.1/2.0° = 55%.
SAND AND GRAVEL: pale yellowish or-
ange (10 YR 8/6) to moderate yellowish
brown (10 YR 5/4); clayey; fine-grained
sands; subangular to subrounded; poorly
15 i sorted; slightly calcareous; moderately
: cemented; moist.
] / I
- - -
_20
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Area Borehole/Well Mo, 26-87

Coordinstes _N 36261.48 E 24381.98 Ground Surface Elevation 5954.06'
Totst Depth 18.00' Water Level Encountered
Static

Drilting Company Bovles Bros Dritler P. Mesa
Date Drilied September 23, 1987 Helper S. Bradfield
Drilling Method Hollow Stem Auger Dritling Fluig Nome ./
Logged By R T, Treat Checked By

Geologist Site Manager

CEARP Manager
Comments

Samples Collected or
L“"Q'o"c D.‘cf'pt‘oﬂ ot".' 7..'. '."o'm“

.0-8.0° SAMPLE
T T T Recovered 0.7/2.0° = 35%.

SAND AND GRAVEL: grayish orange (10
YR 7/4); slightly silty; scattered gravels;
poorly sorted; fine to medium-grained
T k T sands; weakly cemented; moist.

[ 8.0-10.0’ SAMPLE,
J Recovered 1.2/2.0° = 60%.

SAND AND GRAVEL: grayish orange (10
L YR 7/4) to dark yellowish orange (10 YR
6/6), clayey; fine-grained sand; subangu-
<+ 4 4 lar to subrounded gravels; weakly ce-
mented; slightly calcareous; moist.

- L od L

<+ + 4

<+ JP -
10.0-12.0° SAMPLE.

- Recovered 2.0/2.0° = 100%.

CLAY AND GRAVEL: light gray (N 7/0);
- T T T sandy; medium plastic; slightly calcare-
ous; poorly sorted; moist.

'y
v
4
L
3

- - -
12.0-14.0° SAMPLE.

T Recovered 1.4/2.0° = 70%.

1l 4_ I 12.0-13.2: SAND AND GRAVEL: same as
T above; moist.

ARAPAHOE FORMATION

13.2-14.0": CLAYSTONE: medium light
gray (N 6/0); massive; blocky; slight Fe
stained; weathered; moist.

A
v
'l

L
A

v

+ + <
- Tl- -
- - -l
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LOG
OF
BOREHOLE

Location ROCky Flats Plant; East Trenches Area
Coordinstes _N 36261.48 E 24381.98
Total Depth 18.00'

Drilling Company Bovyles Bros
Date Drilled September 23, 1987

Drilling Method follow Stem Auger

Logged By R. T. Treat
Geologist

Comments

Borehole / Welt No. _26-87

Ground Surface Elevation 5954.06’

Water Level Encountered

Static

Dritter P. Mesa

Melper S. Bradfield

Drilling Fluid None

Checked By _&Q@aﬂ&ﬂﬂ

Site Manager

CEARP Manager

Samples Collected or

Lithologic Description Other Tests Performed

e ﬁ' *. ]4 'l . ’ AMP E
Recovered 2.0/2.0° = 100%.

weathered; moist.

16.0-18.0°' SAMPLE,
-_— + T T Recovered 2.0/2.0° = 100%.

- L o -
i ! I TOTAL DEPTH: 18.0°
-> L od -
b g -~ -
—— <r - -
-’ - o

- LS -
+ + <+
— - o -
+ 4 ¢
+ + <+
T + <+
4 + 4

+ t TL CLAYSTONE: medium light gray (N 6/0)
to medium gray (N 5/0); massive; blocky;
4 4 4 slightly Fe stained; slightly calcareous;

CLAYSTONE: same as above; moist.
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WELL
COMPLETION
INFORMATION

Location ROCKy Flats Plant; Fast Trenches Area Wwell No. 26-87
Coordinates N 36261.48 E 24381. Elevation: Ground Surface _5954.06'
Total Depth: well —13.70" Top of Casing 5955.97!

Borehole __18.00"'
Formation of Completion _Rocky Flats Alluvium
Casing Material Sch 5, type 316 TFJ stainlgg(sael Casing Diameter 2" ID

Screen MaterialQ,010" wire wrap, type 316 TFJ Surface Casing Diamaqter D" ID
Date Installed _Sept. 24, 1987 Stainless steel Approved By __ l A QM éu

Installed By R. T. Treat Sit sndger
Geologist ,
CEA Manager
Comments
3.00"
Top of Casing 1.91"
Ground Surface
TT7T77T 7777 f//// // 77 IIIT—I—I_WW-V'I—T
Surface Seal // 2.00 Surface Casing
. aterial: / * Depth (f1t.
Portland Type I //
cement.
Surface ~
2.00 |Seal
Length (ft.)
Borehole
Diameter:
7.5"
Bentoaite
2.00 |Beal
Length (ft.)
35'1'4‘2' Sul.l'l'c'ai.'Sa; Top of Screen Depth: 4.00'

Well Total
13.70|Depth (ft.)

Fiiter Pack
10.00 |Length (1t.)
Screen Borehole
9.45 |Ltength |13 00 | Total Depth
(1t.) (rt.)

|

terial~_ 3/8" Volclay Bentonite Pellets

Backftill
4.00 Ltength (ft.)

Backfill M




12, .1/87

Daz=
Measured

**x wWell Number:

1z2.01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
2687
12.53 5955.97

Water Level
Elev. (ft}

5943 .44



INDEX OF DATA

Boring No.: 27-87

Completed as well? Yes

Data in File

X Log of Borehole

__x_ Well Construction Summaries

___ Well Development Summaries

- Hydraulic Conductivity Test Data
and Results

__ Packer Test Data and Results

—_x_ Water Level Data
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APPENDIX E



BOREHOLE

Location _Rocky Flats Plant; Fast Trenches Areagorehole/Well No. 27-87

Coordinates N 36442.01 E 24944.62

Total Depth 47.4"

Orilling Company Bovles Bros
Date Drilled September 3-10, 1987
Dritling Method Hollow Stem Auger

Logged By J.L. Bannon
Geologist

Commants

Ground Surface Elevation 5947.52'

Water Level

Encountered _36.5'

Static

Dritler T. Merritt; D. Jarvie

Heiper J. Duncan; T. Merritt; P. Mesa

Drilling Fluid QNgne )

Checked By

7
/

o Manager

ARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

T

0.0-1.5° SAMPLE.

1.5-3.0° SAMPLE.

tion; dry.

3.0-4.0°' SAMPLE,

HCI reaction; dry.

Recovered 1.3/1.5° = 87%.
0.0-0.22’: TOPSOIL: dusky brown (5 YR
2/2) clay with abundant roots and grasses.

Recovered 1.2/1.5" = 80%.

SAND AND GRAVEL: moderate orange
pink (5 YR 8/4);
clayey, caliche sand with subangular to
. subrounded quartzite pebbles, particularly
at lower end; powdery; strong HCI reac-

Recovered 1.45/1.0° = 145%.
SAND AND GRAVEL: very pale orange
(10 YR 8/2) to pale yellowish orange (10
YR 8/6) very fine-grained clayey sand
with abundant subangular to subrounded
caliche-coated quartzite pebbles;

ROCKY FLATS ALLUVIUM

0.22-1.0: SAND AND GRAVEL:
dusky red (10 R 2/2); very fine silty sand
with occasional pebbles; unconsolidated.
1.0-1.3: SAND: grayish orange pink (10 R
8/2); fine-grained caliche sand; unconsol-
idated; strong HCI reaction.

very fine-grained,

very

strong

HNu Background=0.2
OV A Background=0.8
No Ludlum readings

taken.

No readings over
background on core.

No readings over
background on core.

11.29": Readings on
cuttings: HNu = 0.8;
OVA = 0.2.

17.2: OVA = 5.0 at
cuttings, 0.8 at well
head.
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Location

LOG
OF
BOREHOLE

Coordinstes
Totsl Depth

Drilling Company

Date Orilled

Rocky Flats Plant: East Trenches Aredagorehole/Well No.

N 36442.01
47,4

E 24944.62

Bovles Bros
September 3-10, 1987

Drilling Method Hollow Stem Auger

Logged By

J.L. Bannon

Geologist

27-87
Ground Surface Elevation 5347.52'
Water Level Encountered _36.5'
Static

prilter T. Merritt; D. Jarvie
Heiper J. Duncan; T. Merritt; P. Mesa
Oritting Fiuie DNone .
Checked BY _cﬁNLM-L—

Site Manager

Comments

CEARP Manager

Lithologic Description

Samples Collected or
Other Tests Performed

4.0-4.5° SAMPLE

Recovered 0.65/0.5° = 130%.

SAND AND GRAVEL: dark yellowish
brown (10 YR 4/2) to moderate brown (5
YR 4/4); poorly sorted very fine to
coarse-grained clayey caliche sand with
subangular to subrounded caliche-coated
quartzite pebbles; unconsolidated to mod-
erately consolidated down-core; strong
HCI reaction on pebble surface, weak on
fresh surfaces; dry to damp.

4.5-5.0° SAMPLE.

Recovered 0.42/0.5° = 84%.

SAND: dark yellowish orange (10 YR
6/6); medium-grained, <clayey sand;
unconsolidated; strong HCl reaction;

~ damp.

5.0-5.5° SAMPLE,

Recovered 0.71/0.5" = 142%,

SAND AND GRAVEL: dark vyellowish
orange (10 YR 6/6); medium-grained,
clayey sand with abundant subangular to
subrounded quartzite pebbles near bot-
tom; unconsolidated; strong HCI reaction;
damp.

——————
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LOG
OF
BOREHOLE

Location _Rocky Flats Plant; East Trenches Areagorehole/Well No. _27-87

Coordinates _N _36442.01 E 24944.62 Ground Surface Elevation 5947.52'
Total Depth 47.4' Water Level Encountered _36.5'
Static

Drilling Company Bovles Bros _ Orilter T. Merritt; D. Jarvie
Dste Drilled _September 3-10, 1987 Helper J. Duncan; T. Merritt; P. Mesa
Drilling Method Hollow Stem Auger Orilling Flui@ None .
Logged By J.L. Bannon Checked By

Geologist Site Manager

CEARP Manager
Comments

Samplies Collected or
Lithologic Description Other Tests Performed

———a—

L 5.5-6.0° SAMPLE,
Recovered 0.58/0.5° = 116%.

';/.. 5.5-5.72: SAND AND GRAVEL: dark
/ yellowish orange (10 YR 6/6); medium-

'y

L grained, clayey sand with abundant
quartzite pebbles; unconsolidated; damp.

- 5.72-6.0": grayish orange pink (5 YR 7/2);
fine-grained clayey sand with pebbles;
F unconsolidated; strong HCI reaction; very
dry.

6.0-6.5 SAMPLE. No recovery. Drilled

T with center bit.

3

T T T 6.5-7.5° SAMPLE,
1 Recovered 0.61/1.0° = 61%.

SAND AND GRAVEL: dark vyellowish
L orange (10 YR 6/6); medium to coarse-
grained clayey sand with abundant
| quartzite pebbles; unconsolidated; moist.

Ey
-
&
>
s

- -+ L

4 4+ {71585 SAMPLE,

Recovered .75/1.0° = 75%.

- SAND AND GRAVEL: moderate yellow-

ish brown (10 YR 5/4); coarse-grained

- clayey sand with abundant caliche-coated

quartzite pebbles; moist. Grades down-

-— + + 'r ward into moderate orange pink (10 R
7/4) fine to medium-grained, poorly

4

4
A
v
4

A
v
4
L
4

t T T sorted quartz sand; minor clay; unconsol-
1 1 ] idated; strong HCI reaction; dry.
- b of T
—_— Page 3 ot =2




Location _Rocky Flats Plant; East Trenches Areaggrehoie/Well No.

LOG
OF
BOREHOLE

Coordinates _N 36442.01 E 24944.62

Tots! Depth 47.4"

Water Level

27-87

Ground Surface Elevation 5947.52'

Encountered 36.5'

Static

Drilling Company Boyles Bros Orilter T. Merritt; D. Jarvie
Date Drilled _September 3-10, 1987 Hetper J. Duncan; T. Merritt; P. Mesa
Drilting Method Hollow Stem Auger Drilling Fluld None "
Logged By J.L. Bannon Checked By

Geologist Site Manager

CEARP Manager

Comments

Q & (]

) < \

Q9 Qe [ J

® 0 GQ Lithologic Description
WA

Samples Collected or
Other Tests Performed

= —— — ——
{ TOTAL DEPTH WITH PLOPPER: 8.3%;
+ - T READJUST DEPTH.
+ + T 8.3-94°' SAMPLE. No recovery. Drilled
J with center bit.
po - -
9.4-10.0°' SAMPLE.
T T T Recovered 0.52/0.6’ = 87%.
SAND AND GRAVEL: dark yellowish
- T T T brown (10 YR 4/2) grading down into
] 1 light olive gray (5 Y 6/1); fine to coarse-
T - grained, poorly sorted clayey sand; peb-
4 1 4 Dbles less abundant; still subangular to
subrounded quartz and quartzite; less
1 1l 1 caliche; moderately consolidated; moder-
ate HCI reaction; damp.
1 T T TOTAL DEPTH WITH PLOPPER: 10.1"
— + + 4+ READJUST DEPTH.
4+ 4 4 101-11.29' SAMPLE. No recovery.
Drilled with center bit.
- - -’
11,.29-11.9° SAMPLE.
T T T Recovered 0.61/0.61° = 100%.
SAND AND GRAYEL: moderate reddish
T T’ T brown (10 R 4/6); fine to coarse-grained,
_ ‘L ‘L 1 poorly sorted clayey sand with large
quartzite pebbles; moderately consoli-
4 < 4 dated; minor caliche; weak HCI reaction;
damp.
-l 1- L o
ﬁb L -
- L -ho
- Page 4 ot 10



LOG
OF
BOREHOLE

Location _Rocky Flats Plant; East Trenches Areagorenote/Waell Mo. _27-87

Coordinates _N 36442.01 E 24944.62

Total Depth 47,4

Drilling Company Bovles Brog
Date Drilled September 3-10, 1987

Driliing Method Hollow Stem Auger

Logged By J.L. Bannon

Geologist

Comments

Ground Surface Etevation 5947.52'

Weter Level Encountered _36.5'

Static

Oritter T. Merritt; D. Jarvie

Heiper J. Duncan; T. Merritt; P. Mesa

Drilling Fluig DNone —
Checked By

Site Manager

CEARP Manager

T Samples Collected or
oo:‘ Lithotogic Description Other Tests Performed
11.9-12.15° SAMPLE,
+ + T Recovered 0.6/0.25° = 240%.
SAND AND GRAVEL: moderate yellow-
T T T ish brown (10 YR 5/4); fine-grained,
I clayey sand; weak HCI reaction.
- o -
12.15-13.15° SAMPLE.
T T T Recovered 0.84/1.0° = 84%.
SAND AND GRAVYEL: moderate brown
- 7T T T (5 YR 4/4) grading down into light
1 L { brown (5 YR 5/6); medium to coarse-
grained, clayey sand; unconsolidated;
1 1l L strong HCI reaction, weak down-core;
l moist.
T T T 1315-1465 SAMPLE
+ 4 4 Recovered 1.2/1.5" = 80%.
SAND AND GRAVEL: light brown (5 YR
—_— + + T+ 5/6), fine to medium-grained, clayey sand
with abundant subangular to subround
<+ 4L 4+ quartzite pebbles; moderately consoli-
I dated; very weak HCI reaction; moist.
- -~ -
TOTAL DEPTH WITH PLOPPER: 13.4';
T T T Readjust depth.
T T T 134-149 SAMPLE.
S | 1l 1 Recovered 1.7/1.5° = 113%.
[ SAND AND GRAVEL: light brown (5 YR
+ + + 5/6), fine to coarse-grained, poorly sorted,
clayey sand with large cobbles of suban-
-+ -+ 4 gular quartzite; consolidated; weak HCI
reaction; moist.
<L ES e
- Tr -
- Paae 2 ot 10




Location Rocky Flars Plant; East Trenches Areagorehole/ Waell Mo.

LOG
OF
BOREHOLE

27-87

Coordinates N 36[642.01 E 2‘6944-62

Total Depth 47.4"

Drilling Company Boyles Bros
Date Drilled September 3-10, 1987

Drilling Method Hollow Stem Auger
Logged B8y J.L. Bannon

Geologist

Ground Surface Elevation 5947.52'

Water Level Encountered 36.5"'

Static

oritier T. Merritt; D. Jarvie

Helper J. Duncanj; T. Merritt; P. Mesa

Drilting Fiuie DNone

Checked By M

Site Manager

CEARP Manager

Comments

Lithologic Description

S$amples Collected or
Other Tests Performed

—v—

———
——

SAND AND GRAVEL: same as above.

15.15-15.9° SAMPLE. No recovery. Drilled

SAND AND GRAVEL: moderate reddish
brown (10 R 4/6), medium to coarse-
grained, poorly sorted sand with abun-
dant large quartzite cobbles; minor clay;

17.2-18.° SAMPLE. No recovery. Drilled

- SAND: moderate brown (5 YR 4/4), fine-

grained, well sorted clayey sand; uncon-

TOTAL DEPTH WITH PLOPPER: 19.1°;

SAND: moderate brown (5 YR 4/4), fine-
grained, well sorted clayey sand; uncon-
solidated; no pebbles; no HCI reaction;

149-15.15° SAMPLE,
T T Rccovcrcd 0.26/0.25’ = 104%.
- -
T T with center bit.
T 1 159-17.2> SAMPLE.
—_ 4 1 Recovered 1.1/1.3' = 85%.
- -
- -+~
consolidated; moist.
1- -
4 t with center bit.
- + % 18.0-19.0' SAMPLE.
Recovered 1.04/1.0° = 104%.
4 T
- L . .
solidated; moist.
-+
1 <L Readjust depth.
— 1 ¢ 19.1-21.1’ SAMPLE,
Recovered 2.02/2.0° = 101%.
L e
-{- L
moist.
- 1-

———

Page
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Location

Rocky Flats Plantg

LOG
OF
BOREHOLE

Coordinates
Total Depth

Driliing Company

Deate Drilled

N 36442.01 E 24944.62

East Trenches Areagorehole/Well Neo.
Ground Surtsce Elevation 3947.52'

27-87

47.4" Water Leve! Encountered _ 36.5'
Static
Bovyles Brog priller T. Merritt; D. Jarvie
September 3-10, 1987 Heiper J. Duncan; T. Merritt; P. Mesa
Drilting Method Hollow Stem Auger Drilting Fiui@ DNone .

Logged By

Comments

J.L. Bannon

Checked By

Geologlst

ite Manager

CEARP Manager

Lithologic Description

Samples Collected or

Other Tests Pertormed

——e
R

21.1-23.1' SAMPLE,
Recovered 1.78/2.0° = 89%.
SAND: moderate reddish brown (10 R
4/6), fine-grained, very well sorted clayey
sand; consolidated; no HCI reaction;
moist.

23.1-25.1' SAMPLE.
Recovered 2.0/2.0° = 100%.

SAND: moderate reddish brown (10 R
4/6), fine-grained, very well sorted clayey
sand; consolidated with 0.3’ of pebbly
sand; subangular to subrounded quartzite;
moist.

25.1-27.1” SAMPLE:

Recovered 1.9/2.0° = 95%.

SAND AND GRAVEL: moderate yellow-
ish brown (10 YR 5/4) fine-grained, well
sorted sand with pebble layers; consoli-
dated; moist.

27.1-286> SAMPLE,

Recovered 1.65/1.5" = 110%.

SAND AND GRAVYEL: light brown (5 YR
3/6) very fine-grained, well sorted clayey
sand with quartzite pebble layers; consol-
idated; moist.

28.6-31.9° SAMPLE. No recovery. Drilled

with center bit.

7 ot _10




LOG
OF
BOREHOLE

Locstion _Rocky Flats Plant; East Trenches Areagorencie/well Mo. _27-87

Coordinates _N 36442.01 E 24944.62 Ground Surface Elevation 5947.52'

Tota! Depth 47,4 Water Leve! Encountered _36.5'
Statle

Drilling Company Bovles Bros Driller T. Merritt; D. Jarvie

Date Drilted _September 3-10, 1987 Helper J. Duncan; T. Merritt; P. Mesa

Orilling Method Hollow Stem Auger Drilling Fluid None

Logged By J.L. Bannon Checked By _( E% QA (24 o)
Geologist ite Manager

CEARP Manager

Comments

Samples Collected or

Lithologlie Description Other Tests Performed
B—
319-339° SAMPLE.
JP - L 3

Recovered 1.68/2.0° = 84%,

SAND: light brown (5 YR 5/6) fine to
T T T medium-grained clayey sand; clay in-
creases down core; no HCI reaction; moist.

1 ] 339-359' sampLE.
T Recovered 1.96/2.0" = 98%.

— § . 4 SAND AND GRAVEL: light brown (5 YR

i i 5/6) fine to medium-grained sand with
4 L 4 abundant quartzite pebbles down core;
moist.

35.9-37.9° SAMPLE.
4 + 4+ Recovered 1.99/2.0° = 99%,

SAND: light brown (5 YR 5/6) medium to
4 + <+ coarse-grained, clayey sand with occa-
sional large quartzite cobbles. WATER
— + t T TABLE at 365" lower 0.42' core is yel-
lowish gray (5 Y 7/2) very fine silty
T T T sand; moist.

TOTAL DEPTH WITH PLOPPER: 36.9';
] READJUST DEPTH.

1 1 36.9-38.9' SAMPLE,
T Recovered 1.7/2.0° = 85%,.

—_— 4 i 4 36.90-37.72: SAND: moderate brown (5
YR 4/4); medium to coarse-grained sand;

+ + + moist.
37.72-38.00": SAND AND SILT: yellowish

<+ + T gray (5 Y 7/2) very fine-grained, clayey L
sand and silt.

4*. P <+-

-+ -+ Jr-

Page 8 ot 10



LOG
OF
BOREHOLE

Location _Rocky Flats Plant; East Trenches Areaporehole/well No. _27-87

Coordinates _N 36442.01 E 24944.62

Total Depth 47.4"

Drilling Company Boyles Brosg
Date Drilled September 3-10, 1987

Drilling Method Hollow Stem Auger
Logged By J.L. Bannon

Geologist

Ground Surface Elevation 3947.52'

Water Level Encountered _36.5'

Statilc

Oritler T. Merrictt; D. Jarvie

MHelper J. Duncan; T. Merritt; P. Mesa

Drilting Fivig None

hecked B
¢ y ite Manager

CEARP Manager

Comments

Lithologic Description

Samples Collected or
Other Tests Performed

==?

o

4

. 38.00-38.55 SAND: mottled yellowish
gray (5 Y 7/2), very fine-grained clayey
- sand and oxidized light brown (5 YR 5/6)
fine to medium-grained sand.

L 38.55-38.9: SAND: poorly sorted medium
to coarse-grained, pebbly sand.

38.9-40.9° SAMPLE.
F Recovered 1.41/2.0° = 70%.

SAND AND GRAVEL: moderate brown
" (5 YR 4/4), poorly sorted fine to medium-
grained sand with pebbles; thin (.16")

b

T layer of pale yellowish brown (10 YR

6/2) clayey sand; unconsolidated; very
wet.

[ 40.9-42.9' SAMPLE.

Recovered 1.65/2.0° = 82%.

40.9-42.75 SAND AND GRAVEL: poorly
sorted; medium to coarse-grained sand
with abundant subangular to subrounded

b quartzite pebbles; unconsolidated; very
wet.

-3

ARAPAHOE FORMATION

42.75-42.9’: CLAYSTONE: light olive gray
" (5 Y 5/2) mottled clay; consolidated;

moist,
-’

Page

of
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Areagorenole/Well No. _27-87

Coordinates N 36442.01 E 24944.62 Ground Surface Elevation 5947.52'

Total Depth 47.4" Water Leve! Encountered 36.5'
Static

Drilling Company Bovles Bros Drilter T. Merritt:; D. Jarvie

Date Dritted _September 3-10, 1987 Heiper J. Duncan; T. Merritt; P. Mesa

Orilling Method Hollow Stem Auger Dritling Flulg None

Logged By J.L. Bannon Checked By _\gﬁ%—
Geologist ite Manager

CEARP Manager

Comments

Samples Coliected or
Lithologic Description Other Tests Performed

ym—

4 4 4 42.9-449 SAMPLE.
Recovered 2.27/2.0° = 113%.

+ + 4 CLAYSTONE: light olive gray (5 Y 5/2)
mottled clay ©beneath coarse-grained,
+ + 4. unconsolidated slough; very wet.

<+ + 4+ 449-45.9° SAMPLE.
Recovered 1.6/1.0° = 160%.

— 4+ 4+ <+ CLAYSTONE: light olive gray (5 Y 5/2)
mottled clay; unconsolidated top .6°; con-
T T T solidated down core.

45.9-47.4* SAMPLE,

L Recovered 1.88/1.5° = 125%.
T T T CLAYSTONE: light olive gray (5 Y 5/2)
| i 1 with mottled dusky yellow (5 Y 6/4) clay.

— {4 }§ | TOTAL DEPTH: 47.40’
-+ <+ <+
1- L 3 -
+ + <+
1 1 1
S ﬁ' 4 +
} 4+ 1




WELL

COMPLETION
INFORMATION

Location ROCky Flats Plant: East Trenches Area Wwell No.

Coordinates _N 36442.01 F 24944 . /2
Total Depth: Well —_43.23"

Borehoie 46.70'
Formation of Completion _Rocky Flats Alluvium

27-87
Elevation; Ground Surface _5947.52'
Top of Casing 5949.73!

Casing Materiat Sch 5, type 316 TFJ stalnls.%(se(sal

Screen Materiai(.010" wire wrap, type 316 TFJ

Date Instailed _Sept. 10, 1987
J. L. Bannon
Geologist

instailed By

stainless steel

Casing Diameter _2" ID

Surface Casing Digmeter _ 35" ID
Approved By : AA &g Q {ZZ 2

nager

P Manager

Comments
3.16"
Top of Casing 2.21°
Ground Surface —
777777777 ’II{/(/ //I T‘T’,T‘?‘V‘l“’_r
Surface Seal / // Surface Casing
Tat rial: // 1.84 |pDepth (1t.
Portland Type I //
cement.
:urf'oco / / g
2-00 [Pongtn (11.) Corenete
Diameter:
» z 5"
:on:oulu
1.00 |{ength (1t.)
Filter Materiai: — ] '
32-42 Silica Sand 'Top of Screen Depth: 3.50
Weill Total
43.25 |Depth (tt.)
Filter Pack
40.50 |Leneth (tt.)
Scn:: Borehole
. Leng 46.70 | Total Depth
39-30 (1¢.) (rt.)
['~9
bad
S y
&
Backtfill .
3.20 |Cength {1t N

Backfil) Material:

3/8" Volclay Bentonite Pellets




12, :1/87

Darte
Measured

xx  wWell Number:

11,09/87
12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOoC (ft)
2787
87.10 59493.73
42.65 5949.73

Water Level
Elev. (ft)

5862.63
53907 .08



INDEX OF DATA

Boring No.. 28-87BR

Completed as well?__ ves

Data in File

—X

—X_

Log of Borehole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987

APPENDIX E



LOG
OF
BOREHOLE

Location _Rocky Flats Plant; East Trenches Areagocehole/Well No. 28-87BR

Coordinates N _36442,31 E 24983.42 Ground Surface Elevstion _5947.17'

Total Depth __207.00"' Water Lovel Encountered 17.7'
Static

Drilting Company BRovles Bros Driller R. Sharp; P. Bushkovski

Date Drilled _Sept. 3-9: Sept, 11-15, 1987 Helper S. Bradfjeld; K. Parker

-— t. J
Dritling Method Hollow Stem Auger: Rotary Core Drilling Fluid 0.0-55.5": None )

55.5"-207.0": Water
Logged By J.B. Bergman:; R.T. Treat Checked By A W
Geologist LY

Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Sampies Collected or
Lithologic Description Other Tests Performed

ROCKY FLATS ALLUVIUM HNu Background=0.4
OVY A Background=0.0
0.0-2.0° SAMPLE, No Ludlum readings
Recovered 1.3/2.0° = 65%. taken.

0.0-0.5: CLAY AND GRAVEL: grayish | No readings over
brown (5 YR 3/2); abundant quartzite | background on core.
pebbles; roots and grasses on top; poorly
sorted; unconsolidated; angular; dry. 6.0’: Readings at well
0.5-1.3> SAND AND GRAVEL: moderate | head: HNu = ]; OVA
yellowish brown (10 YR 5/4); medium to | = 22.

coarse-grained; unsorted; unconsoldiated;
abundant quartzite pebbles and gravels;
some caliche; dry.

2.0-4.0° SAMPLE.

Recovered 1.4/2.0° = 70%.

SAND AND GRAVEL: moderate yellow-
ish brown (10 YR 5/4); medium to coarse-
grained; abundant quartzite gravels and
pebbles; some clay; some caliche; uncon-
solidated; unsorted; dry.

4.0-6.0°' SAMPLE.

Recovered 1.0/2.0° = 50%.

SANDY CLAY AND GRAVEL: moderate
brown (5 YR 4/4); medium to coarse-
grained; unsorted; angular; abundant;
light brown (5 YR 4/2) iron nodules and
stains; abundant caliche; dry.

|en

6.0-8.0° SAMPLE,

Recovered 1.1/2.0° = 55%.

SANDY CLAY AND GRAVEL: same as
above; dry to slightly damp.
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Location

Coordinates N 36442.31 E 24983.42
Total Depth 207.00'

DOrilling Companry Rovles Rrags

Date Drilled _Sept, 3-9: Sept, 11-15, 1987

Drilling Method _Hollow Stem Anger: Rotary Core

Logged By J.B. Bergman; R.T. Treat
Geologist

Rocky Flats Plant; East Trenches Areaggrencle/Well No.

28-87BR
Ground Surfsce Elevation 5947.17°
Water Level 1z.72°'

Encountered
Static
R. Sharp: P. Bushkovski

Drilter
Helper
Drilling Fluid

Checked By

: K. Parker
0.0-55.5': None
55.57=-207.0": Water

Site Manager

i

CEARP Manager

Comments

Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Lithologic Description

Samples Collected or

Other Tests Performed

—
—

8.0-10.0° SAMPLE.
Recovered 1.8/2.0° = 90%.

SANDY CLAY AND GRAVEL: moderate
brown (5 YR 4/4); abundant quartzite
pebbles and gravels; angular to sub-
rounded; fine to medium-grained sand;
FeO stains-dark yellowish orange (10 YR
6/6); unsorted; some caliche; slightly con-

solidated; dry.
 10.0-12.0° SAMPLE,
Recovered 1.3/2.0° = 65%.
F SANDY CLAY AND GRAVEL: same as
above; caliche stops at 10.5’; slightly
- damp.
- 12.0-14.0°' SAMPLE.
a0 / Recovered 1.3/2.0° = 65%.
/ SAND AND GRAVEL: moderate brown
< (5 YR 4/4); abundant coarse-grained sand
" and gravel; poorly sorted; unconsolidated;
| some clay; subangular to rounded; some
caliche; moist.
" TOTAL DEPTH WITH PLOPPER: 13.7;
READJUST DEPTH.
—  13.7-15.7 SAMPLE,
Recovered 1.5/2.0° = 75%.

T SANDY CLAY AND GRAVEL: moderate
brown (5 YR 4/4); abundant quartzite
pebbles and gravels; angular; poorly
sorted; very fine-grained sand; homoge-

I neous; trace caliche; unconsolidated;
moist.
40
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Location Rocky Flats Plant; East Trenches Areaggrenole/Well No. _28-87BR

Coordinates N 36442,31 E 24983.42
Total Depth _ 207.00"'

Drilling Company Bgoyles Bros .

Date Drilled _Sept. 3-9: Sept. 11-15, 1987
Drilling Method _Hollow Stem Auger: Rotary Core

Logged 8y J.B. Bergman; R.T. Treat
Geologist

Comments

Ground Surface Elevation 5947.17'

Water Level Encountered 17.7°

Statie

Dritter R. Sharp; P. Bushkovski

Helper S, Bradfield: K. Parker

- .,
Dritling Fluld 0.0-55.5": None

55.57=207.0": Water
Checked By
Site Managér

CEARP Manager

Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Lithologic Description

Samples Collected or
Other Tests Performed

—
—

40

/ 15.7-17.77 SAMPLE.
Recovered 1.1/2.0° = 55%.
SAND AND GRAVYEL: same as above but
less clay and more medium to coarse-
grained sand; moist.
17.7-19.7 SAMPLE,
Recovered 1.3/2.0° = 65%.

-5 CLAY AND GRAVEL: moderate brown
(5 YR 4/4); abundant quartzite gravels;
trace caliche; consolidated; moderately
poor sorting; moist to wet,

-
/ 19,7-21.3° SAMPLE,
b Recovered 1.6/1.6° = 100%.
/ 19.7-20.1’: CLAY AND GRAVYVEL: same as
F above; wet.
50 ] / 20.1-21.3": SANDY CLAY AND GRAVEL:
! / same as above but more clay content;
g fewer gravels; very fine-grained sand;
" damp.
21.3-23.3' SAMPLE.
i L Recovered 2.0/2.0° = 100%.
CLAY: moderate brown (5 YR 4/4);
d abundant gravels and pebbles in top 1.3’
trace coarse-grained sand; quartzose sand;

22 4 rounded; some granite; trace caliche; poor
to moderate sorting; wet.
23.3-25.3’ SAMPLE,

T T Recovered 2.0/2.0° = 100%.
' CLAY AND GRAVEL: moderate brown
. + (5 YR 4/4); abundant quartzite pebbles
and gravels; some FeO stains; moderate
b T red (5 R 4/6); angular; poorly sorted; very
60 moist,
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Location Rocky Flats Plant; East Trenches Areaggrehole/Well No. _28-87BR

Coordinstes N 36442,31 E 24983,42 Ground Surface Elevation 5947.17"

Total Depth 207.00" Water Level Encountered 17.7'
Static

Drilling Company Bovles Bros oritter R. Sharp; P. Bushkovski

Date Drilled _Sept. 3-9: Sept, 11-15, 1987 Helper S, Bradfield; g'. Parker

Drilling Methed Hollow Srem Auger: Rotary Core Drilling Flulg 0-0-33-5 ¢ None
55.57-207.0": Water

Logged By J.B. Bergman; R.T. Treat Checked By

Geologist Site Manasger

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Samples Collected or
Lithologic Description Other Tests Performed

————
—e———

[ 25.3-27.3' SAMPLE.

Recovered 2.0/2.0° = 100%.

L GRAVEL: moderate brown (5 YR 4/4),
quartzite gravels; some quartzose coarse-
J grained sand; FeO nodules; angular to
subrounded; unconsolidated; wet.

27.3-29.3° SAMPLE.
4 Recovered 2.0/2.0° = 100%.

GRAVEL: same as above; at 29.0° hit thin
4+ (0.10") sand nodules-grayish orange (10
YR 7/4); coarse-grained; angular to sub-
- angular; non-calcareous; some FeO stains-
dusky red (5 R 3/4) in shoe; wet,

o+

-

4+ 29.3-30.1> SAMPLE.

" Recovered 0.8/0.8° = 100%.

- SAND AND GRAVEL: moderate brown
(5 YR 4/4); quartzite gravels and pebbles;
" trace clay; angular; poorly sorted; large

| cobble of quartzite in shoe; unconsoli-
dated; damp.

30.6-32.6° SAMPLE.

Recovered 1.2/2.0° = 60%.

SANDY CLAY AND GRAVEL: moderate
+ brown (5 YR 4/4); abundant quartzite
gravels and pebbles at top; decrease con-
T tent with depth; medium to fine-grained
sand; consolidated; angular; poorly sorted;
T moist.

-
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tocation Rocky Flats Plant; East Trenches Areagorehole/Well No. 28-87BR

Coordinates N _36442,31 E 24983.42 Ground Surface Elevation _5947.17'

Total Depth _207.00' Water Level Encountered __17.7"'
Static

Dritting Company Bovles Bros Dritler R. Sharp; P. Bushkovski

Date Dritted Sept, 3-9: Sept, 11-15, 1987 Helper S. Bradfjeld: K. Parker

Dritting Method Hollou Srem Auger; Rotary Core Orilling Fluig 0:0-55.5': None l

Logged By J.B, Bergman; R.T. Treat Checked By 2>-57-207.07: Water

Geologist $ite Iln.;‘(r

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Samples Collected or
Lithologic Description Other Tests Performed

——
—_—

1 32.6-34.6° SAMPLE.

Recovered 1.7/2.0° = 85%.

4 SANDY CLAY AND GRAVEL: moderate
brown (5 YR 4/4); abundant quartzite

1 gravels; coarse-grained quartzose sand,
abundant black fragments; large quartzite
4 pebbles at base; unsorted; consolidated;
rounded to subangular; moist.

TOTAL DEPTH WITH PLOPPER: 35.3’;
4+ READJUST DEPTH.

T 35.3-37.3° SAMPLE.

Recovered 1.3/2.0° = 65%.

4+ CLAYEY SAND AND GRAVEL: moder-

ate brown (5 YR 4/4); abundant quartzite
T gravels; medium to coarse-grained quartz-
ose sand; some clay; angular to sub-

T rounded; poorly sorted; slightly moist.

-

- 37.3-39.3° SAMPLE,

<+ Recovered 1.4/2.0° = 70%.

] SAND AND GRAVEL: same as above but
> trace clay; abundant gravels from 37.3-

37.6’; saturated; poorly sorted; abundant

T mica; wet. ]

100
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Location Rocky Flats Plant; East Trenches Area Borehole/ Well No.

28-87BR

Coordinates N _36442.31 E 24983.42
Total Depth 207.00"

Drilling Company Bgvles Bros

Date Drilled _Sept. 3-9: Sept, 11-15, 1987
Dritling Method _Hollow Stem Auger: Rotary Core

Logged By J.B. Bergman; R.T. Treat
Geologist

Ground Surtace Elevation 5947.17'

Water Loevel Encountered 17.2°

Static

Drijiter R. Sharp; P. Bushkovski

Helper S. Bradfield: K. Parker

Orilling Fiulg 2:0-33.5': None

b

55.57-207.0": Water |
Checked By
‘$ite Manager

CEARP Manager

Commaents Surface casing set to 55.5' by J.B. Bergman on September

8, 1987,

Lithologlc Description

Sampies Collected or
Other Tests Performed

———
r———

4 39.3-41.3° SAMPLE.
Recovered 1.8/2.0° = 90%.
+ 39.3-40.0: SAND AND GRAVEL: same as
above; slightly damp.
4 40.0-40.7: SAND: light olive gray (5 Y
6/1); coarse to fine-grained; rounded; well
4 sorted; homogeneous; consolidated; mica-
. ceous; abundant clay; slightly damp.
JUE + 40.7-41.1: SAND: same as above with
abundant dark yellowish orange (10 YR
+ 6/6) nodules; layered <.05’; slightly damp.
T 41.3-43.3> SAMPLE.
Recovered 2.0/2.0° = 100%.
T SAND AND GRAVEL: moderate brown
1 (5 YR 4/4); abundant quartzite gravels;
coarse-grained quartzose sand; unconsoli-
110 J dated; unsorted; angular; wet.
4 43.3-43.5° SAMPLE.
. Recovered 0.2/0.2’ = 100%.
4 SAND AND GRAVEL: light brown (5§ YR
5/1) to moderate brown (5 YR 4/4); sub-
<4 rounded to subangular in both sands and
gravel; poorly sorted; noncemented; wet.
L 3
4l5 +$ ARAPAHOE FORMATION
T 43.5-44.5 SAMPLE. No recovery, As-
j sumed weathered claystone, sandy.
P
L54,5-45,5’ SAMPLE,, No recovery. As-
T sumed weathered claystone.
-
120
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Location _Rocky Flats Plant; East Trenches Areagorehole/Well No. _28-87BR

Coordinates N _36442,31 £ 24983,42 Ground Surface Elevation 5947.17"
Total Depth _ 207.00° Water Leve! Encountered 17.7"
Statie
Drilling Company Bovles Bras pritter R. Sharp: P. Bushkovski
Date Dritted _Sept, 3-9; Sept. 11-15, 1987 Helper S, Bradfjeld; K. Parker
Oriliing Method _Hollow Srem Auger; Rotary Core Orilling Fluid 0'0'?5'5" §°“e L
Logged By J.B. Bergman; R.T. Treat Checked By 233720707 WgtEM
Geologist $ite Manager

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Samples Collected or
Lithologic Description Other Tests Performed

e
A ———

145.5-47.0' SAMPLE,
Recovered 1.5/1.5° = 100%.
.FCLAYSTONE: light gray (N 7/0) to
medium gray (N 5/0); moderately ce-
J mented; massive; blocky; slightly Fe
stained; weathered; moist.
L
1 47.0-49.0° SAMPLE,
4+ Recovered 2.0/2.0° = 100%.
CLAYSTONE: light gray (N 7/0); massive;
slightly Fe stained; blocky; medium to

] highly plastic; weathered; moist.
P

F

49.0-50.5° SAMPLE.
4+ Recovered 1.5/1.5° = 100%.

49.0-49.5: CLAYSTONE: light gray (N
< 7/0); massive; blocky; slightly Fe stained;
- weathered; medium plastic; moist.

" 49.5-50.5" CLAYSTONE (SHALE): dark
J gray (N 2/0); massive; only slightly Fe
fstained; medium plastic; blocky; moist to
+ slightly moist.

1 50.5-52.0° SAMPLE.
Recovered 1.5/1.5° = 100%.

4 CLAYSTONE (SHALE): medium dark
gray (N 4/0) to dark gray (N 3/0); mas-
4+ sive; blocky; only slightly Fe stained;
moist.

L o

4 320-53.5° SAMPLE,

Recovered 1.5/1.5" = 100%.

4 CLAYSTONE (SHALE): same as above;
moist,

-
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Location Rocky Flats Plant; East Trenches Areagorehole/Well No. 28-87BR

Coordinates N 36442,.3]1 E 24983.42 Ground Surtface Elevation 5947.17'

Total Depth 207.00° Water Lovel Encountered 1z2.72"
Statie

Drilling Company Rnvles Bros Dritter R. Sharp; P. Bushkovski

Date Drilled _Sept, 3-9: Sept, 11-15, 1987 Helper S, Bradfield: K. Parker

Drilling Method _Hollow Stem Auger: Rotary Core Drilling Filuig 0:0-55.5": None

Logged By J.B. Bergman; R.T. Treat Checked By 22.57-207.07: Waterl
Geologist ~ $ite Manager

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8§, 1987.

& .o Samples Collected or
oA Lithologic Description Other Tests Performed

——
—————

53.5-55.0' SAMPLE.

Recovered 1.5/1.5° = 100%.

1 CLAYSTONE (SHALE): medium gray (N
5/0) to medium dark gray (N 4/0); mas-
sive; blocky; some slightly olive or Fe
staining; moist.

56.0-60.0’ SAMPLE,
4 Recovered 4.0/4.0° = 100%.

J RQD = 4.0/4.0° = 100%.

r CLAYSTONE (SHALE): medium gray (N
5/0); massive; medium plastic; blocky;
trace fine-grained sand; moist.

- T 60.0-62.0' SAMPLE.
Recovered 1.0/2.0° = 50%.

F| | T RQD =0.7/1.0° = 70%.
CLAYSTONE (SHALE): same as above;
moist.

-

45

4 e
e R R

: 2 A
T ANg

i

- 62,0-65.5 SAMPLE,

4+ Recovered 2.0/3.5 = 57%.

RQD = 0.9/2.0’ = 45%.

4+ CLAYSTONE (SHALE): medium dark
gray (N 4/0); massive; blocky; medium
T plastic; moist.

T 65.5-70.0' SAMPLE,

Recovered 4.5/4.5° = 100%.

RQD = 3.64/4.5° = 81%.

4 CLAYSTONE (SHALE): dark gray (N
3/0) to medium gray (N 5/0); massive;
4 low to medium plastic; moist.

A
SO NI A
IHHHERAHH

4,I.I.

160
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OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Areaggrenole/Well No. 28~87BR

Coordinates N 36442.,3]1 E 24983.42 Ground Surtace Elevation 5947.17'
Tota! Depth 207.00' Water Level Encountered 12.7°
) , Static
Drilling Company Rovles Rras Dritier R. Sharp: P. Bushkovski
Dete Drilled _Sept. 3-9; Sept. 11-15, 1987 Helper S, Bradfijeld: K. Parker
Drilling Method Hollow Srem Auger; Rotary Core Orilling Fiuig 0:.0735-5 % None
Logoed By J.B. Bergman; R.T. Treat Checked By D o T TErer
Geologist ‘$ite Manager

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Samples Collected or
Lithologic Description Other Tests Performed

—

1 70.0-74.0' SAMPLE.

Recovered 4.0/4.0° = 100%.
. RQD = 2.65/4.0’ = 66%.

CLAYSTONE (SHALE): same as above;
1 moist.

- 74.0-78.0' SAMPLE.
Recovered 2.84/4.0° = 71%.
- RQD = 1.60/2.84" = 56%.
CLAYSTONE (SHALE). same as above;
b moist.

p—t
(%]

> 78.0-82.0' SAMPLE.

Recovered 4.0/4.0° = 100%.

F RQD = 4.0/4.0’ = 100%.

CLAYSTONE (SHALE): medium light
F gray (N 6/0); massive; blocky; medium
i plastic; moist.

82.0-86.0°’ SAMPLE.

T Recovered 3.2/4.0° = 80%.

X RQD = 2.10/3.2’ = 66%.

CLAYSTONE (SHALE): same as above;
| moist.

| 86.0-90.0° SAMPLE,

Recovered 3.6/4.0° = 90%.

L RQD = 3.3/3.6° = 92%.

CLAYSTONE (SHALE) dark gray (N
> 3/0) to grayish black (N 2/0); massive;
j blocky; moist.

90.0-94.0' SAMPLE,

F Recovered 3.7/4.0° = 93%,

RQD = 3.35/3.7° = 91%.

> CLAYSTONE (SHALE): same as above;
moist.
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Location

Coordinates N 36442,31 F 24983,42
Total Depth 207.00"

Dritting Company Bgvles Bros

Date Drilled _Sept, 3-9; Sept, 11-15, 1987

Orilting Method _Hpollow Stem Auger: Rotary Core

Logged By J.B. Bergman; R.T. Treat
Geologist

Comments

Rocky Flats Plant; East Trenches Areagorehole/Well No.

Surface casing set to 55.5' by J.B. Bergman on September

28-87BR

Ground Surface Elevation _5947.17'

Water Level Encountered __ 17 7'
Static

pritter R. Sharp: P. Bushkovski

Helper S. Bradfield: g.
Orilling Filuid 0.0-55.5": None

L
55.57-207.0": Water !Q:@C
Checked By

Site Manager

Parker

CEARP Manager
8, 1987.

Lithologic Description

Samples Collected or
Other Tests Performed

—
w
"

a
LN

NN

T

t

Y

+

fuy
\O
)

4 94.0-98.0° SAMPLE.

Recovered 3.8/4.0° = 95%.

<4+ RQD = 3.8/3.8" = 100%.

CLAYSTONE (SHALE): medium light
+4 gray (N 6/0); some fine-grained sand;
massive; moist.

.

98.0-102.0’ SAMPLE.

F Recovered 3.5/4.0° = 88%.

RQD = 3.2/3.5’ = 91%.

T CLAYEY SANDSTONE: light gray (N
7/0) to medium dark gray (N 4/0); fine-
grained sand; moderately cemented; trace
lignite; moist.

1 102.0-106.0' SAMPLE,

Recovered 4.5/4.0° = 112%,

RQD = 4.5/4.5' = 100%.

102.0-105.2>; SANDSTONE: medium gray
(N 5/0) to medium dark gray (N 7/0);
- fine-grained sand; slightly clayey; moder-
4 ately cemented; moist.

105.2-106.0": SANDY CLAYSTONE: same
<4 as above; moist.

'l

106.0-110.0° SAMPLE.
4 Recovered 3.7/4.0° = 93%.

RQD = 3.2/3.7" = 87%.

T 106.0-106.3> SANDY CLAYSTONE: same
as above; moist.

T 106.3-110.0: SANDSTONE: medium gray
] (N 5/0) to medium dark gray (N 4/0);
- fine-grained sand; very clayey; weakly

cemented; moist.
-

——
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OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Areagorehole/Well No. 28-87BR

Coordinates N 36442,3] E 24983.42 Ground Surface Elevation _5947.17'
Tots! Depth _207.00' Water Level Encountered _ 17.7'
Statie

Drilling Company Rovles Rros Oritter R. Sharp: P. Bushkovski
Date Drilled _Sept. 3-9; Sept, 11-15, 1987 Helper S, Bradfield; K. Parker

iling Method . 0.0-55.5": None
Oritling Method _Hglloy Srem Auger; Rptary Core Orilling Fiuid ——D
L e 55.57-207.0": Water

oggQe Yy J.B. Bergman: R.T. Treat Checked By

Geologist Site lanaf‘r

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Samples Collected or
Lithologic Description Other Tests Performed

e ————

. 110.0-114.0°' SAMPLE.

Recovered 3.4/4.0° = 85%.

4+ RQD = 2.5/3.4' = 74%.

SANDSTONE: light gray (N 7/0) to
4 medium gray (N 5/0); fine-grained sand;
Lpoorly sorted; moderately cemented;
slightly clayey; massive; moist.

e

Do
O
%2}

|

4 114.0-118.0' SAMPLE.

Recovered 4.0/4.0° = 100%.

T RQD = 3.8/4.0’ = 95%.

SANDSTONE: medium gray (N 5/0) to
medium dark gray (N 4/0); very fine-
grained sand; moderately cemented; mas-
T sive; clay lenses to claystone at bottom;
i moist.

[\

—

o
—t—

1l 4 118.0-122.0°' SAMPLE.

Recovered 3.7/4.0° = 93%.

| RQD = 3.1/3.7° = 84%.

_CLAYSTONE: medium gray (N 5/0); some
-+ + + very fine-grained sand; poorly sorted;
massive; low plasticity; blocky; moist.

A

v
A
L4

-L GL -lo

i [ 122.0-126.0' SAMPLE,
Recovered 3.7/4.0° = 93%.
J— <+ 4L 4+ RQD = 3.45/3.7 = 93%.
CLAYSTONE: medium dark gray (N 4/0);
I massive; blocky; moist.

e

A
v
| .

B
'y

T + T 126.0-130.0' SAMPLE,

Recovered 2.75/4.0° = 69%.

+ T T RQD=0%

CLAYSTONE (SHALE). same as above;
T T T moist.
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BOREHOLE

Locatieon

Coordinates N 36442,3] E 24983,42
Tota!l Depth 207.00"

DOriiting Company Ravies Rras

Date Drilled _Sept, 3-9: Sept, 11-15. 1987

Drilling Method _Hollqw Stem Auger: Rotary Core

Logged By J an: R.T. Trea

Geologist

Comments Surface casing set to 55.5' by J.B. Bergman on September

Rocky Flats Plant; East Trenches Areaggrenole/Well No.

28-87BR
Ground Surtece Elevation 5947.17'
Water Level 12,72

Encountered
Statie
R. Sharp: P. Bushkovski

Oriller

Helper . " Parker
Orilling Fiuild 0.0-55.5": None

S..Bradfield: K. Parker
SSTSTII07 0" Water M

Choeckeod B
y Site Managef

CEARP Manager
8, 1987,

Lithologlic Description

Samples Collected or
Other Tests Performed

+130,0-1340' SAMPLE, ,

Recovered 4.8/4.0° =120%.

4+ RQD = 3.8/4.8" = 79%.

CLAYSTONE (SHALE): medium dark
4 gray (N 4/0) to grayish black (N 2/0);
massive; low to medium plastic; blocky;
4+ moist.

Y

> 134.0-138.0° SAMPLE,

Recovered 2.65/4.0° = 66%.

T RQD = 2.3/2.65 = 87%.

CLAYSTONE (SHALE): same as above;
T moist.

138.0-142.0°' SAMPLE,
- Recovered 5.0/4.0° = 125%.
RQD = 5.0/5.0° = 100%.
+ CLAYSTONE (SHALE): same as above
with very fine-grained sands; moist.

4

L 3

142.0-146.0° SAMPLE,

T Recovered 4.0/4.0° = 100%.

RQD = 4,0/4.0° = 100%.

[ 142.0-1429 CLAYSTONE (SHALE):
medium dark gray (N 4/0); some sand;
[ massive; medium to low plastic; moist.

4 142.9-143.4: SANDSTONE: medium gray
(N 5/0) to medium dark gray (N 4/0);
4 fine-grained sands; moderately cemented,;
) poorly sorted; moist.

A

ﬁ

16
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LOG
OF
BOREHOLE

Locatien _Rocky Flats Plant; East Trenches Areagorenole/Well No. _28-87BR

Coordinstes N 36442,3]1 E 24983,42 Ground Surface Elevation _5947.17°
Totsl Depth _207.00' Water Level Encountered __17.7'
Statie

Drilling Company Bovles Bras Orilier R. Sharp: P. Bushkovski

Date Drilled _Sept, 3-9; Sept, ll-15, 1987 Helper . K. Parker

Dritiing Method Holloy Sren Auger: Rotary Core Orilling Fluig 0:0735:5 : None

Logged By J.B. Bergman; R.T. Treat Checked By O TeN.TE rater
Geologist Site Manager

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Sampies Collected or
Lithologiec Description Other Toests Performed

——

4 1 11460-150.5 SAMPLE.
Recovered 4.5/4.5 = 100%.
L RQD = 3.7/4.5" = 82%.

CLAYSTONE (SHALE): medium dark
| gray (N 4/0); massive; medium to low
plastic; trace fine-grained sand; blocky;
<4 4 4 moist.

A
L
A
v
d

— 4 3 4 1505-154.5 SAMPLE.

Recovered 4.0/4.0° = 100%.

L 3 L 3 L RQD = 34/4.0’ = 85%
CLAYSTONE: same as above; moist.

L - <L

154.5-159.0’ SAMPLE.
Recovered 4.5/4.5’ = 100%.

4 + + RQD = 4.5/4.5 = 100%.
CLAYSTONE: same as above; moist.

4+ 4 4 Recovered 4.0/4.0° = 100%.
“RQD = 4.0/4.0° = 100%.
P CLAYSTONE: same as above; moist.

T T 1163.0-1660' SAMPLE,

Recovered 1.15/3.0° = 38%.

T T T RQD = 0.5/1.15* = 43%.

i CLAYSTONE: same as above; moist.

L L L 3

—— - L 4 -

J B
i
A
B
A

4 4 41 -168.0° SAMPLE

: Recovered 3.85/2.0° = 192%.

<+ + 4 RQD = 3.85/3.85" = 100%.
CLAYSTONE: same as above; moist.

- - =

-> o qL-

Page A3 ot _168




LOG

OF
BOREHOLE
Locetien Rocky Flats Plant; Fast Trenches Areaggrenole/Well No. 28-87BR
Coordinates N 364642,31 F 24983.,42 Ground Surtface Elevation 5947.17°'

Total Depth 207.00'

Ortiting Company Boyles Bros =
Date Orilted Sept, 3-9: Sepr, 11-15, 1987

Oritling Method Holloy Srem Auger: Rptary Core

Logged By ., an; R.T. Treat

Geoilogist

Comments Surface casing set to 55.5' by J.B. Bergman on September

Water Leve! Encountered 12.72'

R. Sharp: P. Bushkovski

Drilier
; K. Parker

Helper '
oritiing Fiuig 0:0-33.5": None ‘

Checked B 55.57=207.0": Water
ocko N
y ~ Site Manager

CEARP Manager
8, 1987.

Lithologic Description

Samplies Collected or
Other Tests Performed

1 168.0-172.0' SAMPLE,
Recovered 3.9/4.0° = 98%.

L RQD = 3.9/3.9" = 100%.
CLAYSTONE (SHALE): medium dark
| gray (N 4/0) to medium gray (N 3/0);
trace very fine-grained sand; massive;
4 medium plastic; moist.

+ 172.0-176.0° SAMPLE.

Recovered 4.0/4.0° = 100%.

b RQD = 4.0/4.0° = 100%.

CLAYSTONE (SHALE): same as above;
T moist.

A

A

-

176.0-180.0’ SAMPLE.
4 Recovered 4.0/4.0' = 100%.

RQD = 3.7/4.0’ = 93%.
F CLAYSTONE (SHALE):. same as above;
moist.

4

+* :

- 180.0-184.0° SAMPLE.

T Recovered 2.0/4.0° = 50%.

RQD = 0%.

" CLAYSTONE (SHALE): same as above;
1 moist.

A

| 184.0-188.0° SAMPLE.

Recovered 3.9/4.0' = 98%.

+ RQD = 3.4/3.9" = 77%.

184.0-187.3": CLAYSTONE (SHALE): same
< as above; moist.

187.3-188.0": SANDSTONE: medium light
- gray (N 6/0) to medium gray (N 5/0);
fine-grained; trace clay; moderately ce-
+ mented; moist.

) -

14
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LOG
OF
BOREHOLE

Locstion _Rocky Flats Plant; East Trenches Areageorehole/Weit Mo, 28-87BR

Coordinates N 36442,31 £ 24983.42 Ground Surtace Elevation 5947.17'

Tote! Depth _207.00' Water Leve! Encountered 17,7
Static

Drilling Company Bgylecs Bras Dritter R. Sharp; P. Bushkovski

Date Oritted Sept. 3-9: Sept, 11-15, 1987 Helper 3, Bradfield: K. Parker

Dritling Method _Hollow Stem Auger: Rptary Core Oriliing Fluld 0.0-55.5": None
335.57-207.0": Water

Logged By J.B. Bergman; R.T. Treat Checked BY
Geologist ite Managér

CEARP Manager
Comments Surface casing set to 55.5' by J.B. Bergman on September 8, 1987.

Samples Collected or
Lithologlc Description Other Tosts Pertormed

e

+ 4 4 -192.0° SAMPLE
Recovered 3.8/4.0° = 95%.

4 | JRQD=23/38=61%
188.0-191.3: SANDSTONE: light gray (N
4 i 1 7/0) to medium light gray (N 6/0); very

fine-grained; highly cemented; slightly

4 L 4. calcareous; massive; moist.

191.3-192.0": CLAYSTONE (SHALE):

-_— 4 T 4 medium dark gray (N 4/0); some sand;
blocky; medium plastic; moist.

+ + 4

4 192.0-196.0' SAMPLE.

T 7T Recovered 4.0/4.0° = 100%.

RQD = 3.35/4.0° = 84%,
T T  T11920-1949" CLAYSTONE: same as above
4 4 4 except medium gray (N 5/0); moist.

1949-196.0: SANDSTONE: medium gray
— + + 4+ (N 5/0); very fine-grained; poorly sorted;
moderately cemented; moist.

- - -

1 -199.0° SAMPLE.

b Recovered 3.5/4.0° = 88%.

RQD = 2.25/3.5" = 64%.

P 196.0-197.2": SANDSTONE: same as above;
moist.

" 197.2-199.0: CLAYSTONE (SHALE): dark
] sray (N 3/0); highly plastic; blocky; moist.

i 4 i 8 -202.0° SAMPLE
Recovered 3.0/3.0° = 100%.

-+ b8 4 RQD = 3.0/3.0’ = 100%.
CLAYSTONE (SHALE): same as above
4 <4 4. but some very fine-grained sand; moist.

4
L4
A
Ld
e

A

4
A

v
Y

'y
—
ry
v
A

- L o qL
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LOG
OF
BOREHOLE

Location Rocky Flats Plant; East Trenches Areaggrenole/Well No.

Coordinates N 36442,31 E 24983,42

28-87BR

Ground Surface Elevation 3947.17'

Total Depth 207.00°' Water Level Encountered __17.7'
Static

Dritling Company Bovlies Bros Oritter R. Sharp; P. Bushkovski

Date Drilled _Sept., 3-9;: Sept, 11-15, 1987 Helper f . Parker

Drilling Method _Hpollpw Stem Auger: Rotary Core

Logged 8y J.B. Bergman; R.T. Treat
Geologist

Comments

Checked By

Orilling Fluid

0.0-55.5": None

¢ water

Site Manasger

CEARP Manager

Surface casing set to 55.5' by J.B. Bergman on September

8, 1987,

Lithologic Description

Samples Collectod or
Other Tests Performed

e———
——

4 202.0-205.0° SAMPLE,
Recovered 3.0/3.0° = 100%.

4 RQD = 3.0/3.0° = 100%.

CLAYSTONE (SHALE). dark gray (N
4 3/0); trace very fine-grained sand; mas-
sive; medium plastic; moist.

-

205.0-207.0’ SAMPLE.

4 Recovered 2.0/2.0° = 100%.

RQD = 2.0/2.0° = 100%.

b CLAYSTONE (SHALE): same as above;
moist.

A

TOTAL DEPTH: 207.00°

Page

16 _

of
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WELL
COMPLETION
INFORMATION

Location Rocky Flats Plant; Fast Trepches Area Well No. 28-87BR
Coordinates N 36442.31 E 24983.42 Elevation: Ground Surface _ 5947.17'
Total Depth: weil _197.70" Top of Casing 5950.03"

Borehole _207.00"
Formation of Completion _ Arapahoe Formation

Casing Material Sch 5, tvpe 316 TFJ stainlegs 1 Casing Diameter 2" 1D
stee
Screen MaterialQ.010" wire wrap, type 316 TFJ  Surface Casing Digmeter 5" ID
Date Instailed Sept 21-23. 1987 stainless steel Approved By M M&
Instatied By K.D. Holljway
Geologist

P Manager
verni
a n

Comments

ac

Problem with sinkin
1gher 1n hole. Bentonite seal was a st to remain
of"b Aionitesent caadnsses? £6™80me higher in
the hole. Note: caving was cause y tripping tremie pipe downhole.

 3.38

Top of Casing 2.86"

T 7*7]T"r7ﬂFTT77—T_f_

Surface Casing
55.00 |Depth (ft.

Ground Surface
777777 77 77 //

Surface Seal
Port Yand r'&‘.ylée I

NN
NN

cement /
Surface / . -
175.19i8easl
Length (1t.)
Borehole
Diameter:
g"
:on}oum
'Y
9.84% Length (rt.)
Filter Material: —
32-42 Silica San Top of Screen Depth: 137 37!

Well Total
197.70|Depth (ft.)

Filter Pack
12.93 jLength (1t.)

Screen Borehole
10.00|Length 1507 .00] YTotal Depth
(1e.) (1t.)

197.70"

Backftill
9.04 Length (ft.)

Backtill Material:__3/8" VUplclay Beptonite Pellets

*See comments above

D*£0C




PACKER TEST ANALYSIS
WELL NO. 28-87BR

ROCKY FLATS PLANT; EAST TRENCHES JOB NO. 2029-17-02
DATE TESTED: 8/17/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 57.35 - 67.00

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

i
i
L
1
i
1
i
1
i
i
i
i
1
i
i
1
i
1
i

K

1ST P1/3 TEST

P2/3 TEST

Q L
------------ LN (--)
2(PI) (L) (H) R
Q = INJECTION RATE = .00386629 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 62.17 + 10.14 + .00 * 2,31 = 72.32
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000035798 FT/MIN
K = .00000182 CM/SEC
Q = INJECTION RATE = .00100929 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1/3 TEST

= 62.17 + 5.63 + 11.50 * 2.31 = 94.37
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000007161 FT/MIN

K = .00000036 CM/SEC
Q = INJECTION RATE = .00018101 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 62.17 + 9.90 + .00 * 2.31 = 72.07
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000001682 FT/MIN

K= .00000009 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 28-~87BR

ROCKY FLATS PLANT; EAST TRENCHES JOB NO. 2029-17-02
DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 62.68 - 72.33

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

) L
IR T ——— LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00081380 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 67.51 + 5.63 + 12.50 * 2.31 = 102.01
R = BOREHOLE RADIUS = .17 FEET :
= HYDRAULIC CONDUCTIVITY = .00000053 FT/MIN
K = .00000027 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 28-87BR

ROCKY FLATS PLANT; EAST TRENCHES JOB NO. 2029-17-02
DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 78.70 - 88.35

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

Q L
K= =ceemee————— LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00042717 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 83.52 + 5.63 + 16.50 * 2.31 = 127.27
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000002247 FT/MIN
K = .00000011 CM/SEC
2ND P1/3 TEST
Q = INJECTION RATE = .00013322 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 83.52 + 9.90 + .00 * 2,31 = 93.42
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000955 FT/MIN
K= .00000005 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 28-87BR

ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02
DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BEILOW G.S.): 88.35 - 98.00

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

9 L
K= =——cemeee——— LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
Q = INJECTION RATE = .00192880 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 93.18 + 5.63 + 18.75 * 2,31 = 142.12

2ND P1/3 TEST

R = BOREHOLE RADIUS = .17 FEET

K = HYDRAULIC CONDUCTIVITY = .0000009087 FT/MIN
K = .00000046 CM/SEC

Q = INJECTION RATE = .00006227 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 93.18 + 10.02 + .00 * 2.31 = 103.20
R = BOREHOLE RADIUS = .17 FEET
K = BYDRAULIC CONDUCTIVITY = .0000000404 FT/MIN

K = .00000002 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 28-87BR

U - I BN G OGN D U B B BT En B B DD B B B En

ROCKY FLATS PLANT; EAST TRENCHES JOB NO. 2029-17-02
DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 98.00 - 107.65
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

o) L
K = wmemcemmeene LN (--)
2(PI) (L) (H) R

1ST P1/3 TEST

P2/3 TEST
Q INJECTION RATE = .00038808 (FEET3/MIN)
L LENGTH OF TEST INTERVAL = 9.65 FEET
TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 102.82 + 5.63 + 21.00 * 2.31 = 156.96
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .00000017 FT/MIN
K = .00000008 CM/SEC

2ND P1/3 TEST



PACKER TEST ANALYSIS
WELL NO. 28-87BR

ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02

DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST

TEST INTERVAL (FEET BELOW G.S.): 100.35 - 110.00
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

Q L
K = ==--—-o-n-oe- LN (-=)
2 (PI) (L) (H) R
1ST P1/3 TEST
P2/3 TEST
2ND P1/3 TEST
Q = INJECTION RATE = .00005068 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 105.18 + 9.94 + .00 * 2,31 = 115.12
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000295 FT/MIN

K = .00000001 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 28-87BR
ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02
DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 183.39 - 193.04
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

) L
K= =—cmmeeme——m LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00007964 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 188.21 + 9.29 + .00 * 2.31 = 197.50
R = BOREHOLE RADIUS = .17 FEET
= HYDRAULIC CONDUCTIVITY = .0000000270 FT/MIN
K = .00000001 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 28-87BR
ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02
DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 185.39 - 195.04
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

0 L
K= =—mmmme—m——e LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00000290 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 190.21 + 10.03 + .00 * 2,31 = 200.24
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000010 FT/MIN
K = .00000000 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 28-87BR
ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02
DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 187.54 - 197.19
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

Q L
) e T T —— LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST :
Q = INJECTION RATE = .00005792 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 192.36 + 9.50 + .00 * 2,31 = 201.86
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000192 FT/MIN
K = .00000001 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 28-87BR
ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02
DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 183.37 - 193.02
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

Q L
K= cmmmeemme—a— LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00001086 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 188.20 + 9.61 + .00 * 2,31 = 197.81
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = .0000000037 FT/MIN
K = .00000000 CM/SEC

P2/3 TEST



PACKER TEST ANALYSIS
WELL NO. 28-~87BR
ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02
DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST
TEST INTERVAL (FEET BELOW G.S.): 187.55 - 197.20
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 193.23

Q ‘ L
K = =—mmeme—————- LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00034908 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.65 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 192.38 + 10.07 + .00 * 2,31 = 202.45
R = BOREHOLE RADIUS = .17 FEET
K = HYDRAULIC CONDUCTIVITY = ,0000001155 FT/MIN
K = .00000006 CM/SEC

P2/3 TEST
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